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PREFACE. 

In these Tables the azimuths are given from the elevated pole for intervals of 
ten minutes between sunrise and sunset. A rule is given for applying the Tables to 
other celestial bodies, and tables are added giving the azimuth at the times of sunrise 
and sunset. 

For altitude less than 60°, and for latitudes between 60° N. and 60° S., inclusive, 

the azimuths computed by Lieut. Gracinro Ausint, of the Italian Navy, were com- 
pared with those published by the British Admiralty. Where they agreed they were 
accepted as correct; where they differed they were recomputed. The remainder of 
the azimuths were computed and then compared with the corresponding ones in the 
Italian Tables. Where they differed, they were again computed. A large majority 
of the azimuths contained in this volume depend, therefore, upon the accuracy of two 
out of three independent computers. 

The formula used in computing these time-azimuths was 

Azimuth = A + B. 

In the accompanying figure let P ZX be the projection of the astronomical 
triangle on the plane of the horizon, with N 8 as No 
the projection of the meridian, P the elevated 
pole, Z the zenith, and X the position of the 
celestial object observed. In this triangle we 
have given 

P X=~p, the polar distance. 
Z P=co L, the co-latitude. 

ZP X= @, the hour angle of the body. 

To find P Z X = Z, the azimuth of the body. 

Denote P X Z by X and let $(Z+X)=A 
and 4 (Z—X)=B. 

Then, by Naprer’s Analogies, we have 
S 

(1) Tan A=cot $ g, sec $ (p+ co L) cos § (p—co L) 
(2) Tan B=cot § 9, cosec $ (p+ co L) sine $ (p—co L), 

from which A and B can he deduced. 
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4 

The azimiths for the moments of rising and setting were computed from 
the formula for finding the azimuth of a celestial body when in the horizon. 

Cosine azimuth=sin d, see L, 

in which d is the declination and L the latitude. 
The 34 tables, from page 11, Part I, to page 81, Part II, inclusive, were 

computed by Lieut. S. ScHrompER, U.S. N. The remaining 88 tables, from 
page 81, Part II, to the end of the book, were computed by Master W. H. H. 
SouTHERLAND, U.S. N., who also prepared and arranged the entire work for 
publication. 



DESCRIPTION AND USE OF THE TABLES. 

The Tables give the true bearing of the Sun for intervals of ten minutes between | 
sunrise and sunset, and are divided into three separate parts. 

The first part consists of a single table, and contains the true bearings corre- 
sponding to Latitude o°. 

The second part consists of tables which contain the true bearings corresponding 
to each degree of latitude between 1° and 61°, inclusive, when the latitude and decli- 
nation are of the same name. | 

The third part consists of tables which contain the true bearings corresponding 
to each degree of latitude between 1° and 61°, inclusive, when the latitude and decli- 

nation are of different names. 
The arguments to which the bearings correspond are the latitude, the declination, 

and the local apparent time. They are placed in each table so that at the intersection 
of the horizontal column from the given hour with the vertical column under the given 
declination will be found the required true bearing. This is given from the elevated 
pole, 7. ¢., from the north pole in north latitude, and from the south pole in south lati- 
tude; and is reckoned from 0° to 180° towards the east or west as the Sun is either 

east or west of the meridian; or, in other words, as the time is either A. M. or P. M. 

A rule for marking the bearings is given at the bottom of each page. 
On each page, at the top of each column of bearings, are given the four days of 

the year upon which the Sun’s declination corresponds approximately with the decli- 
nation given for that particular column of bearings. By this means, whenever the 
true bearing may be required only to the nearest degree of declination, as is generally 
the case in practice at sea, the observer may use the nearest day instead of the decli- 
nation, and thereby be spared the use of the Nautical Almanac. 

Under the columns of true bearings in each table will be found an extra table 
giving the times of sunrise and sunset, and the corresponding azimuths. 

In the main tables the true bearings are given to the nearest minute of are. 
Those for the moments of rising and setting are given for the instant that the Sun’s 

center is in the horizon. From the effect of refraction, which elevates the Sun’s 

center about 33° above the horizon at rising and setting, it will be necessary to observe 
its bearing when its lower limb is about 16’, or a semi-diameter above the horizon. 
The times of sunrise and sunset are given only to the nearest minute. 

The principal object of these tables is to furnish the elements for finding the 
deviation of the compass. The difference between the true and compass bearings is 
the total error of the compass, 7. e., the combined amount of the variation at the place, 
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together with the deviation of the compass on that point which denotes the direction 
of the ship’s head at the time of observation. The correct variation will be found from 
the charts. The difference between this and the total error of the compass will be the 
deviation for that point of the compass to which the ship is heading at the time of 
observation. 

TO FIND THE DEVIATION OF THE COMPASS FROM BEARINGS OF THE SUN. 

Ru.e.—Observe a bearing of the Sun by compass. At the same instant note the 
apparent time, and also the direction of the ship’s head (by the same compass). With 
this apparent time, the latitude of the place, and either the Sun’s declination or the 
day of the month, enter the proper table and pick out the corresponding true bearing. 
Correct this for the variation, and the result will be the Sun’s magnetic bearing. 

The difference between the observed and magnetic bearings will be the deviation 
of the compass on that point to which the ship was heading at the time of observation, 
and will be marked either east or west, according as the magnetic bearing is either to 
the right or left of the compass bearing. 

EXAMPLE I, 

On June I, 1902, in Latitude 45° N., Longitude 50° W., at 4.30 P. M. (apparent 
time), the ship then heading wést, the Sun bore by compass N. 56° 15’ W. Required, 
the deviation. 

ie) / 

Sun’s true bearing, from Tables - - - N. 89 04 W. ; 
Variation - - - - - - - - = - 28 15 W. 

Sun’s magnetic bearing - - - - - - N. 60 49 W. 
Sun’s bearing by compass - - - - - N. 56 15 W. 

Deviation of the compass - - - - - 4 34 W. 

with the ship heading west. 

In this example, we first entered the table of 45° in Part Il—latitude and decli- 
nation of same name—in a line with 4" 30™ of the column marked “Apparent Time, 
P. M.,” and under either the declination, 22°, or the date, June 1, and found the 

Sun’s true bearing. The note at the bottom of the page shows that this is to be 
marked N. 89° 04’ W. Applying the variation gives the Sun’s magnetic bearing. 
The difference between this and the compass bearing is the deviation of the compass 
with the ship heading west, and it is marked W. because the magnetic bearing is to 
the left of the compass bearing. 
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EXAMPLE IT. t 

On February 9, 1902, in Latitude 42° N ., Longitude 50° W., at 9.40 A. M. 
(apparent time) , the ship then heading N. by W., the Sun’s bearing by compass 
was N. 138° 45’ E. Required, the deviation. 

° , 

Sun’s true bearing, from Tables_____- N. 142 29 EH. 
Variation ___------- aise ee on eeeue oe 24 40 W. 

Sun’s magnetic bearing___-___-_--_--_ N. 167 o9 EK. 
Sun’s bearing by compass _______-_-_- N. 138 45 H. 

ay TRS I a Sa eae Cp 28 24 EK. 

with the ship heading N. by W. 

In this case the table is found in Part Ii[—latitude and declination of dif- 
ferent names—and the time is found in the column marked ‘‘Apparent Time, 
A.M.’’ The deviation is E. because the magnetic bearing is to the right of the 
compass bearing. 

If greater accuracy is required in the true bearing, find the declination from 
the Nautical Almanac and interpolate for intermediate minutes of latitude, 
declination, and apparent time. 

USE OF THE TABLES FOR FINDING THE AZIMUTHS OF THE MOON, STARS, AND PLANETS. 

These Azimuth Tables can also be used for finding the true bearings of the 
Moon, Stars, and Planets, when the declination ranges between 23° N. and 23°8. 

The hour angles of these bodies must be used in place of the apparent times. 

TO FIND THE HOUR ANGLE OF THE MOON, STARS, OR PLANETS. 

Ruie.—To the apparent Sun’s right ascension add the apparent time, ex- 
pressed astronomically. The sum will be the right ascension of the meridian. 
From this sum subtract the right ascension of the body observed, and the result 
will be the required hour angle. 

With this hour angle enter the P. M. column of the Tables. 

EXAMPLE. 

On May 31, 1882, in Latitudé 50° N., Longitude 45° W., at 11" 36" P. M. 

(apparent time), the ship then heading W. N. W., Spica (a Virginis) bore by 
compass N. 93° 15’ W. Required, the deviation. 

| h.m 
Apparent Sun’s right ascension____________.._ A 33 
Apparent time ______ Re Ar ee, Sa ae II 36 

Right ascension of meridian _________- ae 16 09 
Star’s right ascension -___._-----_-----.------ 13 19 

RinE a out Mile oe eS 2 50 
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Entering the Table of 50° in Part III—latitude and declination of different 
names—with the hour angle of 2" 50" in the P. M. column, and declination 10° 33’, 
we find— 

Star’s true bearing, from Tables_____ NN.) 135 98 ee 
SD SS pee 35 30 W. 

Star’s magnetic bearing ___________- N. 99 52 W. 
Star’s compass bearing _____________ N:. 03. 16 WW 

Oo ESS 5 ok Rt ee aap Aiites bef 37 W. 
with ship heading W. N. W. 

The following is a table of Stars of the first and second magnitudes, the 
declinations of which are between 23° N. and 23° 8. 

The functions given are for January, 1882, but they can be used for many 
years to come by simply applying the annual variation. 

Stare. Rie ion, \variation,| Declination. | 23eon, 

Ra” tts 8: < OR oe bee s- 

BOO seis sulle ee oe Seo sae alc ee © 37 40 | + 3.0 18 38 05 S. | +19.8 

Ge SNOUIE 1s goons nnss cake Mae ea Fanet. -2° O00 3k + 3.4 22 54 14N.| +17.2 

a Tauri (Aldebaran)................ 4 29 09 + 3.4 1 16 I5N.|] + 7.6 

B Orionis (Rigel) .................-. 5 08 52 + 2.9 8 20 218. |] + 4.4 

WRITIONI rida kcnstsacie cede dean «ate 5 30 14 + 3.0 1 16 438. + 2.6 

oy Cre 2) oF RR a Er er ae ey 5 48 47 + 3.2 7 23 o1N.| + 1.0 

a Canis Majoris (Sirius) ............ 6 39 57 + 2.6 16 33 19S. — 4.7 

a Canis Minoris (Procyon) ......... 2.133) 07 + 3.1 5 31 35N.| — 9.0 

YEE CULES eatas snc tocko ei ecru Dewees cs 9 2I 47 + 2.9 8 08 52S. —15.4 

a Leonis (Regulus). ....266 5/0053 oss IO 02 05 + 3.2 12 32 36N.] —17.5 

oo 2) ORCI O eRe ie Dae 10 13 28 + 3.3 20 26 16N.| —18.1 

Pe EOONRIG io ass eck. o sioaeva lorie vhasiecs's II 43 02 + 3.1 15 13 54N.] —20.1 

BACOIMEE So. cohen Rb ea disap eraes sae at's I2 09 44 + 3.1 16: 53 22'S, —20.0 

a Virginis(Spica)............e.se005 13 18 59 + 3.2 Io 32 42S. —18.9 

« Bootis (Arcturus) .. in: soc... 5-55. 14 Io 17 + 2.7 19 47 50N.| —18.9 

Pe AU coos sins Saree Saawiontee oMelae es 15 10 39 + 3.2 8 56 48S. —13.5 

COUN Sn co dation nda wae tne wie 15 58 35 + 3.5 19 28 53S. —10.2 

We AIEMINICHL © ck sab iasisiasicec ses siewas sae 17 29 27 + 2.8 12 38 49N.| — 2.9 

@ Aguile (Altair). 5.5.06. cise. ses 19 45 02 + 2.9 8 33 27N.| + 9.2 

a Pegasi (Markab).................. 22 58 53 + 3.0 14 34 14N.| +19.3 

These Tables can be practically applied to the plotting of the line of position 
in SuMNER’s Method. 

With an assumed latitude find the corresponding longitude. Through the 
point so determined draw a line at right angles to the Sun’s true bearing, as 
found in these Tables. This line will be the required line of position. 
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LATITUDE FROM 1° TO 61° INCLUSIVE. 

LATITUDE AND DECLINATION OF THE SAME NAME. 
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14 

TRUE BEARING OR AZIMUTH. 

LATITUDE 1°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° 1° 2° 3° 4° 3° | 6° 7 s° o* | 410° | mae Dec. 

March. April. 

21 | 23 | 26 | 28 | 31 2 5 | 8 | II | 13 | 16 | 19 

re < September. August. 
aren 

eee 23 | 21 | . 18 | 16 | 13 | 10 | 8 | 5 | 2 30 | 28 | 25 Apparent 

A.M. September. October. pigs 

23 | 2% | 28 come ee | Crispy a Ss Gon ee et ee i cane 

March. February, 

21 | 18 | 16 | 13 | II | 8 | 6 [ses | I 26 | 23 | 20 

he. m. aus 2 OLS ofr or oor or o oo On Sf ov irk 3 ee h. m. 

vi 00 90 00 | 89 00} 8800] 8700] 8600] 8500} 8400] 8300) 8200] 8100} 8000] 79 00 Vi 00 
10 go 03 | 89 03] 88 03| 87 03] 8602| 8502] 8402] 8302] 8202] 8102] 8002] 79 02 50 
20 90 05 | 89 05|] 8804 | 8705] 8604] 85 04 | 8404] 83 04] 8204] 81 03] 8003] 79 03 40 
30 go 08 | 89 07| 8807] 8706] 8606| 8505] 8405] 83 04] 8204] 8103| 8003} 79 02 30 
40 go 11 | 89 10 | 8809] 8708] 8607] 8506] 8405] 83 04| 8203] 8102]! 8001] 79 00 20 
50 90 14| 89 12] 88 10] 87 08| 8607] 85 06| 8405] 8303] 8202] 8100] 7959] 7857 10 

VIL OO 90 16 | 8914] 88 12| 8709] 8608} 8506] 8403| 83 0r| 8159| 8057] 7955] 78 53 Vv 00 
10 9° 19} 89 16] 88 13] 87 10| 8607] 8504] 8401 | 8258] 8156] 8053] 79 50| 78 47 50 
20 go 22] 89 18] 8814] 8710] 8606] S5 03] 8359] 8255] 8151 | 8047] 79 43 | 78 40 40 
30 90 25 | 89 20] 8815] 8710] 8605] 8500] 8355] 8250] 81 46] 8041] 79 36] 78 31 30 
40 go 28 | 89 22| 8815] 8709] 8603] 8457] 83:51 | 8245] 81 39| 8033| 79 78 21 20 
50 go 31 | 89 24| 8816} 8708| 8601} 8453] 83.45] 8238] 81 31 | 8023] 79 16] 78 08 10 

VIII 00 90 35 | 89 25] 88 16| 8707} 8558} 8448] 8339] 8230] 81 21 | 8012] 7903] 77 54 iv oo 
10 90 38 | 89 27] 88 16] 8705]}| 8553] 84 42| 8331 | 8221}| 8110] 7959] 7848] 77 38 5 
20 90 42 | 89 29 | 8815] 8702] 85 49] 84 36| 83 23| 8210] 8057] 79 44] 7831] 77 I9 40 
30 go 46} 89 30] 8815] 8659] 85 44] 84 28] 8312] 8157] 8042] 79 27| 7812] 76 30 
40 || 9050] 8 32] 8813] 8655] 8537] 8419| 83 01| 81 43| 8025] 7908] 7751] 76 33 20 
50 go 55| 89 34| 8812] 8651] 85 30 82 47 | 81 26] 8006] 78 46| 77 25 06 10 

1x 00 gt 00 | 89 35| 8810} 8645} 85 21] 8356] 8232] 8107] 79 44| 7820] 7657] 75 34 im 
10 91 05 | 89 37] 8808] 8639] 85 10] 83 42| 8214} 8046] 7918| 7751 | 7624] 7458 50 
20 gi Ir} 89 38] 8805] 8631 | 8458] 8325] 8153] 8021] 7840] 7717] 75 46] 74 17 40 
30 91 18} 89 40| 8801 | 86 23] 8444] 8306] 81 28) 79 51] 7815 39 | 75 04| 73 29 30 
40 91 26} 89 41] 8756] 8612] 84 28| 8244] 8100] 79 18}] 7735] 7554] 7414] 72 34 20 

50 || 91 34| 89 43| 8751] 8559} 8408] 8217] 8027| 78 38| 7649] 7502] 7316] 71 31 10 

K OO || 91 44| 8944] 87 44] 85 44} 83.45| 81.46] 79 48| 7751] 7555| 7401] 7208] 7017 ir 00 
10 || 9155| 8945] 8735] 85 26| 8317| 8108] 7901 | 7655] 7451 | 7248] 70 48| 68 50 50 
20 92 09 | 89 47] 87 25] 85 03] 8242] 8023| 7804] 7548] 73 34] 71 22 12| 67 06 40 
30 92 25| 89 48| 8711 | 8435] 8200] 79 26} 7655| 74 26| 7200] 69 37| 6717] 65 02 30 
40 92 45| 8949] 8654] 8400] 81 06| 7816] 75 28| 7243] 7003] 67 28| 6457] 62 31 20 
5O || 93 10} 8951 | 8631 | 8313] 7957] 7645| 73 36| 7034] 6737] 64 46| 6202] 59 25 10 

XI OO 93 44| 8952] 8601] 8211 | 78 25] 7443] 71 11 | 6745| 64 28| 61 20] 58 22] 55 34 1 00 
10 94 30} 8953} 8517] 8043] 76 16| 71 67 52| 63 58| 6018] 5652] 5339} 50 40 50 
20 95 39 | 8955] 8410] 78 32| 7307} 6758} 63 09| 5842] 5437] 5053} 47 30 26 40 
30 || 9733| 8956] 8219] 7457] 6803] 61 44] 5605| 51 04| 4639] 42 47| 39 22] 36 24 30 
40 || 101 15 | 8957] 78 38] 6807] 5855] 5112] 44 48| 3936] 3517] 31 44| 2845] 26 13 

XE 50 || 111 4 89 59 | 6809] 5117] 3944] 3155 | 2627| 2230] 19 31| 1712] 15 21] 13 51 XII 10 

h.m.| h,m.| h.m.| h.m.| h.m.| h,m.| h.m.| h.m.| h.m.| hom.| hom.| h.m. ‘ 
Sun rises . 6 00 6 00 6 00 6 00 6 00 6 00 6 00 6 00 5 59 5 59 5 59 5 59 || Sun rises, 
Sun sets... 6 00 6 00 6 00 6 00 6 00 6 00 6 00 6 00 6 or 6 oI or 6 oI Sun sets. 

Azimuth... 90 oo 8 00 | $8 00 87 oo | 86 oo 8s 00 84 00 83 oo | 8200] 81 00| 8000 9 oo || Azimuth. 

to East when the time is A. M. 
In North latitude the azimuth is reckoned from North { to West when thettase i anh 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 1°. 
DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 412° | 13° | 14° | 15° | 16° | 17° | ES° | 19° | 20° | V2N° 23° Dec. 

April. May. June. 

22 25 28 I 5 § | 12 16 21 26 10 

August. July. 
Apparent 22 19 16 12 9 Sy i fh03 2 | m4 | 19 | 3 Apparent 
Time. Time. 
A.M. October. November. December P.M. 

25 28 31 3 6 Io | 14 | 17 22 | 27 1I 

February. January. 

18 15 12 9 5 2 29 | 25 2I | 16 | 2 

h. m. oF Gi vz oF ofr or ofr i Oo 7 or or o # h. m 

Vi oO 78 00 | 7700] 7600] 7500] 7400] 7300] 7200] 7100] 7000| 69 00 67 00 vi oo 
10 78 02 | 77 02| 7602| 75 02| 7402| 7302| 7202] 7I or} Foor} 69 or 67 oI 50 
20 78 02 | 77 02| 7602] 75 02| 7402] 73 01 | 7201] 7I or] 7o or 6 00 67 00 40 
30 78 or | 7701 | 7600| 75 00| 7400} 7259] 71.59] 7058| 69 58 57 66 56 30 
40 || 7759| 7659) 7558! 7457| 7356| 7255| 7154] 7053] 6952] 68 52 66 50 20 
50 77 56 | 7654| 7553) 7452| 735%} 7249] 71 48| 7047] 69 45) 68 44 66 41 10 

VEE OO || 7751| 7648) 7547| 7445] 7343] 7241] 71 39| 7037| 6935| 68 34 66 30 Vv 00 
10 77 “4 76 42| 75 39| 7436) 7333| 7231 | 71 29| 7026| 69 23} 68 21 66 16 50 
20 77 76 32| 75 29| 7425| 73 22| 7219| 7115] 7o 12 69 09 | 68 06 66 00 40 
30 77 2% | 7622) 7517| 7413] 7308] 72 71 00 | 69 56 51 | 67 47 65 40 30 
40 7715} 7609] 7593] 73 72 52| 7146} 70 42} 6937) 68 32) 67 27 65 17 20 
50 7701 | 75 54| 7447| 73 40| 7233| 71 27| 7021} 6915] 6808] 67 02 64 52 10 

Vil 00 7645 | 7537] 7429| 7320] 7212] 7104] 6957| 68 49| 67 42] 66 35 64 21 Iv 
10 76 27| 7517) 740°7| 7257| 71 48| 7039 69 30} 68 21 | 67 12| 66 04 63 50 
20 7607 | 7455| 73 43| 7231] 71 20} 70 2 58 | 67 48 | 66 38| 65 28 _ 63 Io 40 
30 75 43 | 74 29| 7315 | 7202] 70 49 $e 68 23 | 67 11 | 6600] 64 49 62 27 30 
40 || 7517| 7400] 7244| 71 28| 70 13 58 | 67 44| 6630] 65 17] 64 04 61 40 20 
50 74 45 | 7327] 7209) 7051 33 | 68 16 | 6700) 65 44| 64 28| 63 14 60 46 10 

Ix 0O 74 12| 7250| 71 28| 7o 08} 68 48| 67 28] 6609} 6451] 63 34] 6217 46 Ill 00 
10 73 32,| 7207| 7o 42 °9 19 | 6756} 6634] 6513] 6352) 6233] 61 14 39 50 
20 72 47| 71 19| 69 51 24 | 6658] 6533] 64 62 46 | 61 24 | 60 03 57 24 40 
30 7155 | 7023} 6851] 67 21} 65 51] 64 23] 62 61 30 | 6006| 58 43 56 00 30 
40 70 56 19 | 6743 | 6609] 64 36] 6304 | 61 34} 6005] 58 38] 57 13 54 26 20 
50 || 69 47 05 | 66 25| 64 46} 6309) 61 34 | 6000] 5829] 5659] 55 31 52 40 10 

xX Ooo 68 27| 66 40| 64 54| 6311} 61 29] 5950} 5813] 5639| 5506! 53 36 50 42 Ii 00 
10 66 53} 65 00} 6309! 61 20} 59 34! 57 5I 11! 5433] 5258! 51 25 48 28 50 
20 65 02 | 6302] 6105] 5911 | 57 20] 5533| 5349] 5299] 5031] 48 57 45 58 40 
30 62 50] 60 42/ 5839] 5639| 54 44 52 53 51 06] 49 23| 47 44} 4609 43 99 30 
40 || 6010] 5755| 5544] 5340] 5141] 49 46| 4757] 4613] 4433] 4257 39 58 20 
50 56 55| 5432] 5216] 5007] 4804] 4608] 4416] 42 33] 4053] 39 19 36 24 10 

XI 00 52 55] 5° 25| 4804] 45 52 De 41 §2| 4002] 3820) 3642] 35 12 32 25 1 00 
10 47 45 21 | 4259) 40 47 43 36 52] 3507] 33 31 58 | 30 33 27 59 50 
20 || 41 39 06 | 3648} 34 42] 32 3103 | 29 26) 27 26 36 | 25 20 23 06 40 
30 33 46} 31 26} 29 21] 27 31] 2551 21 | 2300] 21 46| 2038] 19 36 17 47 30 
40 24 22 13 20 35 19 II 17 56 16 49 8 50 14 56 14 07 13 23 12 05 20 

XI 50 12 3 11 33 | 10 39 953 9 12 8 36 04 7 36 71 6 47 6 07 XIE 10 

7 h.m.\ h.m.| hom.| h.m.| hom.| hom.) hom.| hom.| h.m.| h.m. h. m. 
Sun rises. 559| 559] 559) 559] $59] 559] 559] 559] 559 558 58 Sun rises, 
Sun sets . 6 or 6 o1 6 OL 6 o1 oI oI 6 o1 6 o1 or 02 02 Sun sets, 

oO 4¢@ of oO- ar 7 .: Oo 4 ae ° A Oo ‘ ‘ a «4 5 

Azimuth . 78 00 | 7700] 7600] 7500] 74 00] 73 00}] 7200! 71 00] 70 00 oo 00 | 67 00 Azimuth, 

In South latitude the azimuth 1s reckoned from South { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 2°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. oe | ae | ae | ge | 4° | 5° | 6° | 7 | s° | 9° | 10° | 11° Dee. 

March. April. ‘ 

21 | 23 | 26 28 | 31 3 | 5 | 8 | II | 13 | 16 | 19 

September. August. 

Apparent 23 | 2 | 18 “8 OBE a lee the ns Oe Sika go | 2 | 35 Apparent 
Time. Time. 
A.M. September. October. P.M. 

4 23 | 26 | 28 I | 4 | 6 | ed We | 14 | 17 | 19 | 22 

March. February. 

21 | 18 | 16 13 | II | 8 | 6 | ws | I 26 23 | 20 

h. m. or Crit or Oo” or o. 4 ov a7 GO” or our ov h. m 

vi 00 g0 00 | 8900] 8800] 8700] 8600} 8500] 8400] 8300] 8200} 8100| 8000} 79 00 Vi oo 
10 go 05 | 8905] 8805] 8705] 8605] 8505] 8405] 8305] 8205| 8105| 8005] 79 05 50 
20 90 10} 8910] 8810] 8710} 8610) 8509] 8409] 8309] 8209] 81 08| 8008] 79 08 40 
30 90 16| 8915| 8815| 8714] 8614] 8513| 8413] 83 12| 8212} 8111 | 8011] 79 IO 30 
40 21| 89 20] 881 8718} 8617| 85 17| 8415] 8314] 8214] 8113] 8012] 79 II 20 
50 go 27 | 89 25 | 88 24| 87 22} 86 20] 8519] 8418] 8316] 8215.| 8113| 8012] 79 Io 10 

vin oO go 32| 89 30] 88 28| 87 26| 8624] 85 21] 8419] 8317] 8215] 8113) 8011] 79 08 Vv oo 
10 go 38 | 89 35| 88 32| 87 29 | 86 26| 85 23| 8420] 8317] 8214] 81 11 | 8008] 79 05 50 
20 90 44 | 89 40| 8836] 8732] 86 28} 85 24| 8420] 8316] 8213] 81 09 |. 8005] 79 OF 40 
30 90 49 | 89 45 | 88 40] 87 35 | 8630] 85 25| 84 20] 8315] 8210] 8105] 8000) 78 55 30 
40 90 56| 8950] 88 44| 87 37] 8631] 85 25| 8419] 8312] 8207] 8100) 79 54| 78 48 20 
50 91 03 | 8955 | 8847| 87 40| 8632] 85 24] 8417] 8309] 8201] 8053] 79 46| 78 39 10 

VIIL OO 91.09 | 9000| 8850] 87 41 | 86 32] 85 22| 8413] 8304] 8155] 8046} 79 37) 78 28 iv 
10 91 16 | 9005} 88 54| 87 43 | 86 32| 85 20] 8409] 8258] 8147) 8036] 79 25) 78 15 50 
20 gt 24| 9010} 8857| 87 44| 8631] 85 18| 8404] 8251] 81 38| 8025] 7912] 77 59 40 
30 91 32 9017| 8901] 8745 | 8629] 8514] 8358] 8243] 81 27] 8012] 7857] 77 42 30 

40 || 91 41| 9022] 89 04| 87 46] 8627] 8509} 8351 | 8233] 81 14] 7957| 7839] 77 21 20 
50 gt 50 | 90 29| 89 07| 87 46| 86 24] 85 03| 83 42] 8221] 8059] 79 38| 78 18] 76 58 10 

IX 00 92.00} 9035| 89 10| 8745} 8621) 8456] 8331 | 8206] 8042) 79 18| 7754] 76 31 iil 00 
10 92 11 | 9042] 8913] 87 44| 8616| 84 47| 8318] 8150] 8022] 7854] 77 27| 7600 50 
20 92 23 | 9050] 89 16| 87 43 | 8610] 8436] 8303] 81 31] 7958| 78 26| 7654) 75 23 40 
30 92 36 | 9058| 8919} 8741 | 8602] 8424] 82 46| 8108] 79 30| 7753| 7617| 74 42 30 
40 || 9251 | 9107] 89 22} 87 38| 8553] 8409] 8224] 8041/ 7857] 7715} 75 34| 7353 20 
50 || 93 08| 9117] 89 25| 87 33| 85 42] 8350] 8159] 8009] 78 20) 7631 | 74 43| 72 57 10 

xX OO 93 28 | 91 28| 89 28| 87 28} 85 28| 83 28| 8129] 7931] 77 34] 75 38| 7343) 71 50 Ir 00 
10 93 50! 91 41 | 89 31! 87 21] 85 10! 8302] 80531 7846] 7640! 74 35 | 72321! 70 31 50 

20 || 94 16| 9155} 89 33 87 11 | 8450] 8228] 8009| 7750] 7533] 7319] 71 06| 68 57 40 
30 || 94 49| 9213| 89 36| 8659] 8423) 8147] 7913) 7642] 7413] 71 46| 69 23] 67 03 30 
40 || 95 29| 9234] 89 39] -86 43] 83 49] 8055] 7804] 7516] 7232] 6951 | 67 15| 64 44 20 
50 96 19} 93 01] 89 41 | 86 22} 8304] 79 48} 7635} 73 26| 7023 | 67 26| 6435] 61 51 ~ 10 

XI OO 97 25| 93 36| 8944] 8552] 8202] 7816] 7435] 71 or | 6735} 6418} 6109] 58 12 1 00 

10 || 9857| 94 24] 89 46| 85 10] 8036} 7609] 71 51| 67 44| 63 50| 6009] 56 42] 53 30 50 
20 || ror 12| 95 34| 8949} 8405] 78.26] 73 00) 67 51} 6302] 58 35 54 29; 5045] 47 20 40 
30 || 104 51 | -97 30] 89 52| 8215] 7453] 67 58| 61 42) 5559] 5058] 46 32] 4240] 39 15 30 
40 |] 111 45 | ror 14] 89 54| 78 35 | 68 58 51 | 5107] 4441} 393t| 3513| 3138] 28 39 20 

XI 50 128 38 | 111 27| 8957] 6807] 5115] 3941] 3152] 26 24] 2227] 19 27; 1709] I51 Xii 10 

h.m.| h.m.| h.m.| him.| him.|. him. | hom. | him.| him. | him. | him. | him. ; 
Sun rises . 6 00 6 00 6 00 6 00 5 59 5 59 5 59 5 59 5 59 5 59 5 59 5 58 Sun rises. 

Sun sets . 6 00 6 00 6 00 6 00 6 oI 6 OL 6 OL 6 OI 6 Or 601} 601 02 Sun sets. 

Azimuth . 62 00 | 8 00} 800] $7 .00| 86.00] 8 co] 84.00) 8300] 8200] 8t00| 8200] 7900 || Azimuth, 

In North latitude the azimuth is reckoned from North { 
to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 2°. 
DECLINATION—SAME NAME AS—LATITUDE.’ 

Dec. 32° | 23° | bac | 25° | £6? | LT | BS? | ED? | VO" | VE° | VV | Vse Dee. 

. April. May. ¥ June. 

22 | 25 | 28 I 5] 8 | 12 16 | ar | 26 I | 10 

August. | july. 
Apparent 22 | 19 | aA fone sy. 9 5 | 22 28 24 9 | 12 | 3 Apparent 

Time. _, Rime. 
A. October. | November. , December. P.M. 

25 | 28 [- -3tYe-Bon | Fe ie oe De 17 22 | 27, 3 | II 
i 

February. January. ~ 

18 | 15 12 | 9 5 | 2 | 29 | 25) ||, 433 16 | 10 | 2 

h. m. or o 7 or ov or o; oF o OF? 1 7 O17 or h. m. 

{ 

> 

VI Ooo 78 00 | 7700] 7600] 75 or | 74 01 | 73 01 | 72 01 7101] 7oor| 69 or] 6801 | 67 oF VI oo 
10 7 95 7795 | 7605} 7505) 7495) 73.04 | 7204 | 7104] 7004| 69.04] 6804 | 67 o4 50 
20 78 77:97 | 76.07 | 75-07 | 7406} 7306] 7206 | 71 06,| 7006| 6905} 68:05 | 67 05 40 
30 78.10| 77.09| 7608} 7508} 7407] 7307} 72.06 | 71-06} 70.05] 69 04} 68-04 | 67 03 30 
40 78.10} 77.09| 7608] 7507] 74 06) -73 05 | 72 04 | “71 03 |' 70.02} 69 01 | 6800) 67 60 20 
50 78.09 | 77.97 | 766 | 75 04 | 74.03| 73.01 | 7200 | 70.59} 69.57 | 68 56| 67 54| 66.53 10 

' WIE 00 78.06 | 77:04] 7602] 7500] 73 58| 7256| 71 54 | 70°52] -69 50] 68 48} 67 46| 66 44 Vv 00 
10 7803 | 7700] 75 57| 7454] 7351 | 7249| 71 46 | 7043} 69 41| 68 38] 67 35 | 66 33 50 
20 77-57 | 76.54] 7550] 7446] 7343} 7239] 7135 | 70-32] 69 28] 68 25] 67.22] 66 19 40 
30 77.50| 7645| 7541] 74 36| 7331] 7227| 71 22 | 70.18] 69 14| 6809] 6705] 6602 30 
40 77.42 | 76 753°} 7424] 73418] 7213] 7107 | 7oo2| 6856| 67 51 | 66 46| 65 41 20 
50 77 31| 76.24| 7517| 74 10| 73 02| 71 56| 7049 | 69 42} 68 36 | “67 30/ 66 24 / 65 18 10 

VEKE 00 || 77:19| 7610! 75 01| 7353| 72 44| 71 36| 70 28 | 69 20| 68 12 |' 67 05| 65 58) 64 50 Iv 00 
10 7704 | 7553| 7443] 73 33| 72 23| 7113] 7004 | 6854] 67 45| 66 36| 65 28| 64 20 50 
20 76°47 | 7534| 74 22| 73 10| 7159) 70:47] 69 36 | 68 25] 67 14 | 66.04] 64-54 | 63 44 40 
30 76 27| 75-13| 73:59| 7244| 71 31} Jo 417 69 04 | 67 51 | 66 39] 65 27| 64.15 | 63 o4 30 
40 76 04} 74.47] 7331 | 72.15 | 7959} 69 43 28 | 67 13] 65 59]| 64 45] 63 32] 62 20 20 
50 75:38 | 7418 | 7259| 71 41 | 70922| 69 04| 67 47 | 6630] 65 14| 63 58| 6243] 61 29 10 

IX OO 75 08| 73:45 | 72.23 | 7102] 6941 | 68 20] 67 00 65 41 | 64°23| 6305} 61 48] 60 32 Ilk OO 
10 74 33| 7307| 71 42| 7017] 68 53| 67 30] 6603 | 64 46| 63 25 | 62 8 60 46 | 59 28 50 
20 73 53 | 72 23| 70°55 | 6927] 6759| 66 33| 6507 | 6343] 6220] 60 59 36 | 58 16 40 
30 |} 73.97] 71-33] 7900] 68 29] 66 58] 65 28 | 63.59 |.,62,32 | 61 06 4t} §8 18) 56 55 30 
40 72 14|.70:35| 6858) 67 22| 65 47.) 64 14 62 42. |..64 11 | 59 42 3 15 | 56:50 | 55 24 20 
50 9X 12 28 | 67 45| 6605] 64 26| 624 61 12 59 39} 5807] 5636] 5508] 53 42 10 

x 00 69 59| 6809| 66 21| 64 62 51 | 6r 10] 5930 | 57253 | ‘56.18 | 5445| 53 14] 51 46 Ir 00 
10 68 66 36 | 64 42! 6251] 6102) 59 16| 57 32 55651 | 5413 | 52 38! 51 0; 49 35 50 
20 66 50| 64 46| 6245] 60 58 53 | 5793| 55 15 | 5331 | SI 50) 5012] 48.38| 47 07 40 
30 64 46 | 6235] 6027] 58.23] 56 24] 54 28| 52 37°| 50°49; 49 06-| 47 26] 4551 | 44 19 30 

u 40 6217] 5956] 5741] 55.31 | 53 25| 51 25| 4931 | 47°41; 4556] 44 16| 4240] 41 09 20 
3 50 59 13 | 5642] 5419] 5203) 4953} 4751 | 4554 | 44 ss 18 | :40 38 | 39.07 | 37 39 10 

XI 00 55-22] 5243| 5013] 47 53 45 49 | 43 36| 41 38 | 39°48'| 3806] 36 29] 3458] 33 32 1 00 
. 10 50 30| 4743] 45 11 | 42 40 36 | 38 33 36 40 | 3455] 33 17] 3145] 3020] 29 01 50 
7 20 44.17} 41 28] 3857| 3639] 34 32] 32 30-53 29 16°| 27 48 | 26 26] 25 11 | 24 o1 40 
.. 30 30 17] 33 39| 3119] 29 14] 27 23] 25 43] 24 13 22 §2| 21 38} 2030] 19 28} 18 31 30 

fi 40 26 07 | 2359| 22 06| 20 31 19 054 17 5! 16 44 15 44} 14 50] 14 01 13 18 |; 12 37 20 
4 XIE 50 13.48 | 1233] If 30 |) 10 36 9 50 9 99 8 33: 02} 7 33 7 08 6 45 6 24 XIE 10 

Hil = = — 
j } h.m.| hom.| h.m.| hom.| hom,.| hom.| him h.m.| hom.| h.m.| h.m.| h.m. 
_ || Sunrises. . 558| 558; 558) 553] 558] 558] 557 557] 557| 557| 557] §57|| Sun rises. 

| Sunsets. . 6 02 6 02 602 | + 6.02 6 02 6 02 6 03 6 03 6 03 6.03 6 03 6 03 Sun sets. 

° ° ° ° Oo 4 line a 

Azimuth . 78 oo 77 oo 76 oo 74 59 73 é9 72 39 7t 36 Jo 59 69 59 &8 59 & ; 66 59 Azimuth, 

In South latitude the azimuth is reckoned from South 2 

35028°—No. 71—16—2 
to 

East when the time is A. M. 
West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 3°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° ye | 2° 3° 4° 35° 6° | is 8° 9° | 10° | il- Dec. 

March. April. 

21 | 23 | 26 | 28 | 31 3 | 5 | 8 | 11 | 13 | 16 | 19 

September. August, 

Apparent ctor (ek es bog JA Mie a | 10 | aed Woe eo go | 28 | 25 Apparent 
Time. : Time. 

A.M. September. October, P. Mm. 

23 | 26 | 28 I | | 6 | 9 | II | 14 | 17 | 19 | 22 

March. February. 

2 | 18 | 16 | 13 | 1I | 8 | 6 | Ke ae 2% | 23 | 20 

h. m. ov ov or or o ; or ovr oo She es a Hutaly he ake he. m 

4 

Vi oO “90 00 89 00 | 8800] 8700] 8600} 85 00| 84 01] 83 01] 8201 |.81 or | 8001] 79 oF Vi 00 
10 || 90 08| 89 08| 8808] 87 08 | 86 08| 85 08| 84 08] 8308] 8208] 8108| 8008| 79 50 
20 90 16 | 89 16] 8815} 8715} 8615| 85 15] 8415] 8315] 8214| 81 14| 80 14], 79 14 40 
30 ‘go 24 | 89 23| 8823] 87 22| 86 22] 85 21 | 84 2: | 83 20} 8220] 8119] 8019} 79 18 30 
40 ‘go 32 | 89 31 | 88 30] 87 29] 86 28| 85 27] 84 26| 8325] 8224] 81 23] 8023] 79 21 ' 20 
50 90 40 | 89 39| 88 37] 87 36| 86 34] 8533] 8431] 83 30| 82 28| 81 27| 8025] 79 24 10 

Vil 89 46 | 88 44| 87 42| 86 40} 85 38] 84 36! 8333 | 8231 | 81 29} 8027] 79 25 i 'f 
10 || 9057] 89 54| 88 51 | 87 48| 86 45| 85 42| 84 39| 83 36| 8233] 81 30] 80.27] 79 24 50 
20 91 05} 90 02| 88 58 < 54| 8650] 85 46| 84 43] 83 39] 8235] 81 31 | 8027] 79 23 40 
$0 91 15 | go 10] 89 05 oo | 8655] 85 50| 8445] 83 40| 8235] 81 30] 80 25] 79 20 30 
40 91 24] 9018 | 8912} 8805] 8659} 8553] 84 47| 83 41 | 8234] 81 28] 80 22] 79 15 20 
50 91 34 | 90 26] 8919] 8811] 87 03 5 50 4 83 40 | 8232] 81 25| 8017] 79 09 10 

VII 00 gt 44 | 9035] 89 25} 88 16 | 8707| 8558] 84 48] 83 39] 8229] 81 20| 8011 | 79 OF Iv 
10 gi 55 90 43 | 89 32 | 8821} 87 10| 8559] 84 48] 83 36] 82 25| 81 14| 8003] 78 52 50 
20 92 90 53 | 8940] 88 26| 8713] 8600] 84 46| 83 33 | 8220] 8107] 7953] 78 40 40 
30 92 18 | 91 04] 8947] 8831 | 8716| 8600] 84 44| 83 28| 8213) 8057] 79 42| 78 26 30 
40 92 31 | 9113 | 89 54] 88 36] 8718] 855 84 41 | 83 22] 8204] 8046] 79 28} 78 10 20 
5O || 92 45] 91 24] 9003 | 8841 | 87 19] 85 84 36) 8315 | 81 54| 8035 | 79 12} 77 5I 10 

1X 00 93 00 | 9gI 90 10} 88 45 | 87 21/| 85 .56| 8431 | 8306] 81 41} 8017] 7852} 77 28 of 
10 93 16] ‘91 4 90 19 88 50 | 87 21 | 85 52] 84 23| 8255] 81 26| 79 58} 78 30] 77 02 50 
20 93 34 | 92 01 | 90 2 88 55 | 8721 | 85 48] 8414] 8241] 81°08 | 79 35 | 78 03! 76 31 40 
30 || 93 4 | 9 16 | go 38| 8859] 87 20/ 85 41 | 84 03| 82 25| 80 47 79 ° 77 32| 75 56 30 
40 || 94 16] 9232] 90 48| 8903] 8719] 85 34] 83 49| 8205] 8021] 7 76 75 14 20 
50 94 42| 9251 | 9059 | 8908} 8716] 85 24]. 83 32| 81 41} 79 51] 7801 | 7612] 74 24 10 

x 95 11 | 93 11 | 91 11 | 89 12| 8712] 85 12] 8312] 8113] 79 14] 77:17] 75 21 | 73°26 ir 
10 95 44! 93 35! 91 26| 8916] 87 06| 8456] 82 46| 8038); 78 30! 7624] 74191 72 16 50 

20 24 | 94 03.| 91 42 {| 89 20} 8658| 84 36} 8215| 7955| 7736] 7519] 73 04 52 40 
30 11] 94 37| 92:01 | 89 24| 8647| 8411] 81 35| 79 01 | 76 29] 7359]. 7% 33 30 
40 12} 95 18 | 92 24| 89 28| 86 33| 83 38| 8044] 7753] 75 72 20 67 02 20 

‘ 50 99 25 | 96 10] 9252] 89 32| 8612| 8254] 79 38| 76 24] 731 7o 12 | 67 14] 64 23 10 

XI 0O IOI 02} 97 17 |} 93 28| 89 36| 85 44| 8154] 78 07| 74 26] 7052] 67 26 08 | 6059 i 
10 || 103 17 98 50 | 9417 | 89 40| 8503} 8029] 76 01 | 71 43] 67 35] 63 41 | 6000] 56 33 50 
20 || 106 32 | 101 07 | 95 29| 89 44| 8359} 78 20] 72 54] 67 45| 62 55 27 | 54 22| 50 37 40 
r+ he 42 | 104 47 | 97 26 4 48 is Il is 48 pe 53 | 61 33] 5552] 5051] 46 25 ba 33 = 

53 | 111 43 | Yor 12 52 31 59 47| 5102] 44 39| 39 25] 35 07 
XE 50 || s40.r0 | 128 38 | 111 46 | 89 56] 68 05| 51 12] 39 38! 31 49 36 eR 23| 19 25| 17 a XI 10 

* m. wri note him. | h.m.| hem. | him him. | him him. | h 7 sbi) s : . 
Sun riseg . .. oo 00 00 5 59 5 59 5 59 55 5 un rises. 
Sunsets. . 6 oo 6 00 6 00 6 O1 @ or 6 o: 6 a 2 od 2 va i= é 02 2 02 Sun sets. 

Azimuth ... go oo & do | $8 00 8 do | 86 $0 » 60 84 oo | 82 59 st 59 & 59 99 59 8 59 Azimuth. 

a tan ail 

aya : < to East when the time is A. M. 
In North latitude the azimuth is: reckoned from North to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 3°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 42° | 43° | 14° | 15° | 16° 317° | £8° | 19° | O° | VIP | VB | VB° Dec. 
1 

April. | : May. June. 

22 | 25 28 | I | 5 8 | 12 16 | 21 | 26 | I 1© 

August. ; July. : 

Apparent 22 | 19 {| . 16 | 12 | 9 | Sr po 22 28 | 24 | 19 | 12 | 3 Apparent 

Time. Time. 
A. M. October. November. || December. P.M. 

25 | 28 | 31 : © i} «30 | 34 ey ae ee | ‘oe ee 

February. . January. 

18 | as | 12 | 9 5 | 2 29 | 25 | 21 | 16 10 2 

h. m. O.F 2 ea ceva! 2 o rv or eer o fr or ° of o f ° o r h. ity 

VI OO 78 or} 7701 | 7601] 7501 | 7401 | 7301 | 7201} 7I Or} JO OI o2| 6802] 67 02 VE 
10 78 77 0 | 76 75 08 | 74.08} 7308) 7208] 7107} 7007| 6907| 6807] 67 07 50 
20 7813 | 7713| 7613| 751 7413) 73 12|. 7212|) 7112} zor} 6911} 6811] 67 10 40 
30 7817 | 7717| 7616) 751 7415| 731 7215| 7114|.7013| 6912] 6832] 67 11 30 
40 78 20| 7720] 7619] 7518} 7417| 7316} 7215| 7114! 7013| 6912] 6811] 67 10 20 
50 78 22} 77 21| 7619] 7518} 7416} 73 14| 7213| 7I 11}. 7o10| 6909! 6807)! 67 06 10 

VIE 00 78 22} 7720| 7618] 75 16| 74 14| 7312] 72 09| 7107} 70 05 03 | 6801] 6659 Vv oo 
10 78 21 | 77318 | 7615| 75 12| 74 10| 7307] 7203| 71 01| 69 58 rs 55 | 6752] 66 50 50 
20 7819] 7715} 7611 | 7507] 7494} 7300) 7156] 7053} 6949 |: 68 45| 67 41 | 66 38 10 
30 78 15| 7710] 7605} 7500} 7355} 7250|] 71 46| 7041 | 69 36} 6832] 67 28| 66 23 30 
40 || 7809!/ 7793| 7557| 7451] 73 45| 7239| 71 33| 7027| 69 22| 68 16 ra Ir | 66 06 20 
50 78 02} 7654! 7547] 7439] 7332| 72 25| 7117] 7O11| 69 04| 67 57 51 | 65 45 10 

VEE 77 52| 7643] 7534| 7425| 7317] 7208| 71 00| 69 51| 68 43 |: 6735 | 6627] 65 20 {Vv 00 
10 77 41 | 7630| 75 19| 7409] 7258] 71 48| 7038) 6929} 6819) 6710] 6600] 64 52 50 
20 77 27| 7615} 7502) 7350} 7237] 7125) 70 i4 69 02 | 6751 | 66 40} 65 30] 64 19 40 
30 77:11 | 7556| 74 42| 73 27| 7213| 7059) 69 45 32 | 6719 | 66.06} 64 54 | 63 42 30 
40 76 53} 7535} 7418} 7301 | 7145 | 70 28 13 | .67 57 | 6642] 65 28} 6414] 63 00 20 
50 76 30] 7510] 7350} 7231 | 7I 12] 69 53 35 | 6718 | 6600; 6444} 63 28] 62 13 10 

iX 00 76 041 74 41 | 73 18} 71 56| 70 34|-6913| 6752] 6633] 6513] 6354] 6236] 61 1 Iii 00 
10 75 35| 74 72 42| 7117| 69 52} 6827| 67 04| 65 41 | 64 19 6258) 61 38| 601 50 
20 75 00| 73 30| 7200] 70 31 * 02 | 6735 | 6608] 64 42) 631 61 54 | 6031] 59 40 
30 74 20} 7245 | 71 11 9 38 06 | 6634} 6504} 6335| 6208! 6041] 59 16 | .57 52 30 
40 73 33| 7% 53 | 7014 36 | 6700} 65 25} 63 51| 6219] 6048] 5918] 5751 | 56 24 20 
50 72 37 | 79 52] 69 67 25 | 65 44) 6405} 6227| 6051 | 5916| 5744] 5614) 54 45 10 

xX oO 1 32| 69 40| 6750} 6602] 6416} 6232} 6050} 5910| 5732| 5556] 5423| 5252 Ii 00 
10 7O 14} 6816 | 66 19] 64 24/1 6233} 60 43 58 57 | 5713] 5531 | 5353! 5217} 50 44 50 
20 68 42 | 6634] 64 30] 62 29 | 60314 5836] 5645| 5457] 5313] 5131 | 49 48 18 40 
30 66 49 | 64 32] 62 20] 6012} 5807} 5607] 54 11 | 5220|/ 5032| 48 48| 47 45 32 30 
40 64 30 | 6204} 59 43} 5727| 5516| 53 10/ 5110] 4915] 4725) 4540] 4359] 42 25 20 
50 61 38 | 5900] 5629] 5406] 51 49| 4939| 4736) 4539] 4347] 4203] 40 23.) 38 48 10 

XI 00 5800} 55 11 | 5231) 50 01| 47 40) 45 28] 43 23 | 41 26/ 3936] 3753] 3615] 34 44 I 00 
10 53 19 | 50 20] 47 34 4 oo | 42 37| 40 25 3.22 | 3628 | 34 42| 3305] 31 30 08 50 
20 47 13 “4 08 | 41 20 48 | 36 29} 34 23| 3228] 3043| 2907| 27 38| 2616] 25 00 40 
30 39 99 09} 33 31 | 3111} 2907/| 2715] 25 35 = 22 44 | 21 30| 20 22]. 19 20 30 
40 28 33 | 2602] 2353] 2202] 2025] I9 co} 17 45] 1 15 38% 14 45|. 1356). 13 12 20 

ME 50 ||| 1515 | 1345 | 1230] 11 27'|: 10 33 9 47 9 06 831.) 759 730 | :705|° 6 42 XIL 10 

. | Aim. | home| him. | him. | him.| him. | h.m.| him him. | hom. | him.\ hom. 
Sun rises . i §:57:| 5 57\|..5°571 557) $57 5 6 5 56 5 6 5 56 5.55} 555] 555)| Sun rises. 
Sun sets . 6 03- 6 03 6 03 6 03 6 03 04 6 04 04 04 6 05 6 05 6 05 Sun sets 

a Swe a tls oe o-¢ o4 Oo. (TN eS aa O74 O78 ro. | 
Azimuth . | 7759 | 76 59| 7559] 7459| 7359-72-58 | 71 38-| “7o"s8- 698 | 68 38 | “67 38 | 66 57) Azimuth 

In South latitude the azimuth is reckoned from South to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 
8 \. 

LATITUDE 4°. : 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° xe 2° B oe 4° 5° | 6° | 7° | s° | 9° | zoe | ure Dec. 

: March. ‘April. 

21 | 23 | 26 | 28 | 31 x | 5 | 8 | II | 13 | 16 | 19 

= September. ; August. J 

Apparent 23 «| 2r Seema TO. |. ES CY TOTAL AR haa Lee go | 28 | 25 Apparent 
Time. Time. 
A.M. ; September. October. . P.M. 

23 | ah | 28 I | 4 | 6 | 9 | II | 14 17 | 19 | 22 

‘ March. .. February. 

21 | 18 | 16 13 It 8 6 | 3 | I Vag Nae a | 20 

hb. m. oy” or Oo.) % o-,r or O: 7 ou o-,r or our Ory ov Ih. m. 

VI OO go 00 89 00 88 00 | 8700} 8601] 85 01] 8401} 83 01] 8201] 8ror| 8001] 79 oF VI 00 
10 90 10} 89 10) 8811) 8711} 8611] 85 1m} 8411} 8341] 8211) Brir}| 8011] FOI 50 
20 go 21 | 89 2r| 8821 | 87 21 | 8621 | 85 21 | 84 20! 8320] 8220] 814 20| 8020] 79 19 40 

: 30 90, 32.|- 89 31 | 88 31 | 87 30] 86 30| 85 30| 84 29 | 83 29] 82 28] 81 28] 8027] 79:27 30 
40 90 42} 89 42| 88 41 | 87 40/ 86 39] 85 38| 84 37} 83 36| 8235] 81 34] 80 33 | -79 32 20 
50 || 9053] 89 52| 8851] 8749] 86 48| 85 46) 84 45 | 8343 | 8242] 81 40] 8039] 79 38 10 

Vil gt 04 | 90 02 | 89 00| 8758] 8656] 85 54] 8452] 8350] 8247] 81 45| 8043] 79 4I Vv oo 
10 gI 16 | 9013 | 89 11 35 07 | 8704] 8601] 8458 | 8355| 8252] 81 49] 8046] 79 43 50 

/ 20 xr 27} 90 24] 89 20] 8816) 8712] 8608] 85 04| 8400] 8256] S152] 8049] 79 44 40 
: 30 91 39 | 9035| 8929) 88 24| 87 20| 8615] 85 10| 8405] 8300] 8155] 8049] 79 44 30 
40 gt 52| 90.46] 89 40] 88 34] 87 27| 8621 | 85 14 | 8408 | 8302] 81 56| 8049] 79°43 20 
50 92 05 | 9057] 8950] 88 42| 8735] 8627] 8519] 8411] 83.03] 81 56] 80 48] 79°40 10 

VIII 00 9218 | 91 09| go00|] 8851] 87 42| 8632] 85 23] 8414] 8304] 81 55| 8045] 79 36 Iv oo 
’ .10 23 OI 22} gor] 88 52 87 49 | 8637] 85 26| 8415] 8303] 8152] 8041] 79 29 50 

20 92 3 QI 35 | 90 22| 89 87 55 | 86 42| 85 28| 8415 | 8302] 81 48] 8035] 79.22 40 
30 93 04 | gr 48] 90 32| 8917] 8802] 86 46| 8530] 8414] 8259] 81 42] 80 27 | -79}11 30 
40 || 93 21 | 920 90 45 | 89 26] 88 86 50/ 85 31 | 8413] 8254] 81 35 |° 8017] 78°59 20 
50 93 40| 921 90 57| 89 36] 8815] 8653] 85 31 | 8410] 8248] 81 27] 8005] 78:44 10 

1X 00 93 59| 9235] 91 10| 89 46| 8821} 8656] 85 31 | 84 06] 8241] 8116] 7951 | 78 27 Ii 00 
10 94 21 | 9253] 91 24| 89 56] 88 27] 8658 | 85 29 | 84 00] 8231] 8102] 79 33| 78 05 50 

. 20 94 45] 93 12| 91 39 | 9006! 88 33] 8659] 85 26/ 83 52] 8219] 8046] 79 13] 77.40 40 
30 || 95 12] 93 34| 9155| 9017] 8839] 8700] 85 21] 83 42| 8204] 8026| 7848] 77 11 30 

/ 40 95 4r | 93 58] 9214] 9029] 88 44] 8700] 8515] 8330] 81 45| 8002] 7817] 76.35 20 
50 15 | 94 25| 9233] 9042] 8850] 8658] 85 06] 8315] 81 23] 79 33] 7743] 7553 10 

XK OO || 9653} 9455] 92.56| 9056 | 8856) 8655) 8455| 8255] 8056| 7858] 77 00| 75 03 IL 00 
10 97 38 | 95 30] 93 211 91 12} 89 or! 8651 | 84 41! 8234! 8023! 7815] 7608] 74 03 50 
20 go | 9611 | 9350] 91 29| 8907| 86 45| 84224 8201| 79 40| 77 22| 75 04| 72 45 40 
3O || 99 32] 97.01 | 94 25| 91 49] 89 12] 8635] 8358] 81 23] 7848] 7616] 73 46] 71:19 30 
40 ||| 100 52.| 98 01] 95 11 | 9213] 8918] 86 22| 8383 27| 8033] 7741] 7452] 7207] 69.26 20 
5O || 102: 28'| ,99 17] 96 01 | 92 43 | 89 23! 8603] 8245] 79 28] 7614] 7305| 79 of | 67.02 10 

XI. OO || 104 35 | 100 55| 97 11 | 93 20] 8929] 85 36| 81 46| 7759| 7437| 7042] 67 15| 63 57 1 00 
10 || 107 29 | 103 11 44| 9411 | 89 34| 8456| 8022] 7554] 71 35 | 67 27| 6331] 59 50 50 
20 III 35 | 106 27 | ror 02 | 95 23} 8939] 8353 | 7814] 7247 | 67 37| 62 47 19 a2 40 
30 || 117 56 | 111 38 | 104 44 | 97 22] 89 44| 8206| 74 43| 6747] 61 27| 55 .47| 5045] 46.18 30 
40 || 128 33 | 120 52 | 111 41] 101 11 | 89 50] 78 29 754] 5842] 5054] 443 39 19 | 35.01 20 

XE 50 147 140 10 | i28 38 | 111,46 | 89 55 | 68 03]. 51,08] 39 34] 31 44| 2617] 22 20] 19:21 XII 10 
, ' ath 

h.m.| h.m.| hom.| hom.| hom.| hom.| hem.| hom.| hom.| hom.| hom.\ hom. : 
Sun rises... 600} 600; 559] 559! 559} 559] 558] 558 5 58.00 Sur 57 57 || Sun rises. 
Sun sets . 6, 00 6 00 6 or 6 or 6 or 6 OF 6 02 6 02 02 6 03 03 03 || Sun sets, 

ie ta ; ‘ fe} i . : é. 
Azimuth.’ || 9.00 | 9 00] 88 00| spoo| 85 59) 8459| 8350] 8259] St 59| 8 59| 7959| 7% 58| Azimuth, - 

In North latitude the azimuth is reckoned from North { 

a4 
wa 

to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 4°. 
DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 12° | 13° | 24° | 15° | £6° | 17° | 18° | 19° | 20° | 21° | 22° | 23° Dee. 

April, May. June. 

| 22 | 25 | 28 I | 5 | 8 | 12 16 | 21 26 I | 10 

| August. july. 
Apparent [22° | > 9) A Bnd as fa 2 | 24 | 19 2 | 33 Apparent 
Time. H : ; Time. 
A. | October. November. ; December. Pr. M. 

| 25 | 28 | 31 3 6 Io | 14 17 | 22 | 27 3 | 11 

February. January. 

18 | 35 | 12 | 9° | 5 | 2 29 | el 16 _ | 10 | 2 

h. ™. ° / ° / ° ’ Oo. D> -f fe} , Oo # o , ° Ud ° , ° , ° h. m™m, 

| 
/ 
| 

VI OO 78 02 | 77.02} 76 02 75,02} 7402] 73.02] 7202] 71-02] 7003} 6903] 68 03} 67 03 VI OO 
10 7 11} 7711 | 761%) 7511} 74 11] 73 11 | :72 10]. 71 10|~-70 10} 69 10} 6810] 67 10 - 50 
20 73 19} 7719] 7619! 75 18| 7418| 73 18|'.72 18] 71-17} 7017| 6917] 68 16| .67 16 40 
30 78 2 | 7725) 7625| 75 24| 7424} 73 33 72 22| 71 22| 70 21| 69 21| 6820] 67 I9 30 
40 31| 7730] 7629) 75 28| 7427] 73 72 25 71 24 | 70 23} 69 22] 68 21| 67 20 20 
50 78 36| 7734| 7632) 7531 | 74 29|-73 28] 72 71 25| 70 23| 69 21] 6820] 67 18 10 

VII 00 78 39 | 7736| 7634] 7532] 7430] 73 27] 7225|.71 23| 7021] 69 18| 6816] -67 14 Vv oo 
10 78 40 || 77 37 | 7634) 7531} 74 73 25 | 7222] 7219} 70 16 | 6913] .68 10] 67.07 50 
20 78 41 | 77 76 32 | 7528) 7424) 73 21) 7217| 71 13| 7009 69 05 | 68 o1| 6658 40 
30 78 39 | 7734| 7629) 75 24|.:7419] 73 14] 7209] 71 04| 70 00 55 | 6750] 66 45 30 
40 78 37 | 7730| 7624) 7518| 7412] 7395) 7159| 7053| 69 47| 68 42] 67 36| 66 30 20 
50 78 32 | 77-24) 76°17) 7599] 7402] 7254] 71 47| 7039 | 69 32] 68 25 | 67 19 | 66 12 10 

VIII GO 26 | 7717) 7608! 7459] 7350|-7241 | 71 32] 70 23 15 | 68 06} 6658] 65 50 Iv 00 
10 78 18 | 7707) 7556) 74.45| 73 35|°7224| 71 14| 70 03 53 | 67 43 | 66 34 | °65 25 ' 50 
20 78 08 | 7655 | 75 42| 74 30] 7317 | 7295] 7052| 69 40| 68 29| 6717] 6606) 64.55 40 
30 77 56 | 7641 | -75 25 | 7411] 7256] 71 41} 70 27/ 6913] 6759| 66 46] 65 33 64 21 30 
40 77.41 | 7623] 75 73.48 | 7231] 7114} 6958) 68 42| 67 66 11} 64 63 42 20 
50 77 23) 7603) 7442! 73 22| 72031 +7043] 69 25] .6806| 6648! 65 31 | 64.14] 62 58 10 

IX 00 77 02| 7539 | 74 35 |'.72'52| +71 30] 7008} 68.46| 67 25| 66.04| 64 45 | .63 25 | -62.07 ii 
10 76 37 | 75 10 | +73 43 72:17 | 70 51 26 | 68 or |; .66 37| .65 14] 6351 | 6230] 61:09 » 60 
20 76 08 | 74 37 | 73 71 36| 70 38 | 6710] 65.43 | 6417 | 6252] 61 28) 60:05 40 
30 75 34| 73 57| 7222} 70 48| 69 15| 67 42| .66 Io 40 | 6311 | 61 43 | 60 16 50 ' 30 
40 94.53 | 73.32-| 71.32 53 | 68 15 65 02| 63 28| 6155 | 6024] 5854] 57 26 20 
50 74.05 | 7218] 70 32 48 | 6705] 65 23] 63.43] 6205] 6029| 5854] 57 21 | 55 51 10 

xX OO 73 08 | 71 14} 69 22| 67-31} 6543] 63.56] 62 12] 6029] 58 49] 57 11 |.55.35]| 54:01 Ii 00 
10 71 59 67 58 | 6601 | 6406] 6214] 6024] 58 37|] 5653] 55:11 | 53 32] 51 56 - 50 
20 70 36 23 | 66 18 | :64 14| 6212] 6014] 58 19 | 56 27| 54 33 5254 | 51 12] 49 33 |° 40 
30 68 54 | 6634 | 6417] 6204| 5955] 5751] 5551] 5354] 5202] 5014] 48.30] 46 50 . 30 
40 66 49 | 64 17.| 61 50 28 | 5711] 55 00| 52 54 54 | 4859] 4708] 45 23| 43 43 20 
50 64 11 | 61 25| 5847] 5616) 5352] 5135] 49 25| 4722] 45 24| 43.33] 41 47| 40 07 10 

XE OO || 60 48} 57 49] 55 00| 52:18 | .49 48| 47 27| 45 14] 43°09] 4112] 39 22] 37 38] 36 01 XI 00 
10 56 23 53 99} 5010] 47 23| 44 48| 42 25| 4012] 3810| 36.16 34 31 | 32 52] 31 21 50 
20 5° 47 94 | 43 57 | .41 10 | ;38.38 | 36 20] 3413] 32 18 | 30 32 56 | 27 27] 26 05 40 
30 42 25 | 39 OL | 3601 | 33 23°] 31 03] 2858 07 | 25 27| 2357] 2235} 21 22} 20 14 | 30 
40 31 26} 2827| 2555] 2347) 21 55] 2018| 1854] 1739] 1633] 1532] 1439] 13 50 20 

XE 50 1702] 15 11] 13 39] 1227] II 24] 10 30 9 44 9 03 27 7 56 7 27 7 02 XII 10 

h. m. sm. |! a bee hh. m.| -h.m.|\ hom. | hom.|+hom.| hom.| hom. A. me 
Sun rises. 57 5 55 B51 5155.) oat aes 5 554|} 553 | Sun rises, 
Sun sets . tee eae : oa 8 oy _ 6.05 | 05 6 05 6 06 6 Se 6.06 | 6,07 Sun sets. 

3 Oo 4 Oo 4 Oty Oo 4 Oo 4 ‘ Oo 74 o4 4 F 
Azimuth . 77:58 | 7658) 75 58| 7458) 7358) 7257| 71 57| 7057 57 | 6857| 67 57\ 6 56 | Azimuth, 

B A - to East when the time is A. M. 
In South latitude the azimuth is reckoned from South ie West whén tlre tinie is PN. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 5°. 

‘ DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° q?"|» @° 3° 4° 5° 6° 7° $° 9° | 40° | BES ' Dee. 

March. April. 

21 | 23 | 26 28 | 31 3 | ea 8 | It | 13 3 16 | 19 

September. | August. . : 

Apparent 23 | 2 | 18 | 16 | 13 | 10 ie ae ee | 2 | 30 | 28 | 25 Apparent 

Time. os - Time, 
A. M. September. October. PrP. m. 

23 | 26 | 28 I | 4 | 6 | 9 | II | 14 | 17 | 19 | 22 

March. February. 

21 | 18 | 16 | 13 | It | 8 | 6 | 3 | I 26 | 23 | 20 

h. mm, oUF or or or oo, or > ae or or oF A Ee h. m. 

( 

'VI oO go 00 | 8900] 8800] 8701 | 8601} 85 01! 84 01 | 83 02] 82 o2 81 02 80 02 | 79 02 VI 00 
10 90 13} 89 13] 8813] 8714} 8614] 85 14] 8414] 8314] 8214] 8114] 8014] 79 15 50 
20 go 26} 89 26| 88 26] 87 26| 86 26] 85 26| 84 26| 83 26| 82 26| 81 26} 80 25] 79 25 40 
30 || -90 39 | 89 39 | 8839] 87 38| 8638] 85 38] 84 37| 8337] 8236] 81 36| 8036] 79 35 30 
40 ||. 9053 | 89 52| 8851] 8751| 8650] 85 49] 84 48| 83 47] 82 46| 81 46| 8045] 79 44 20 
50 gt 06 | go 05] 8904] 8803] 87 o1 00 | 8459] 8357] 8256] 8154] 8052] 7951 10 

Vil OO 91 20| 9018 | 89 16| 8815] 8713] 86 10] 85 08} 84 06] 83 04] 8202] 8100] 7957 Vv oo 
10 9I 34] 9032] 89 29| 88 26| 87 23] 8621] 85 18| 8415] 83 12] 8209] 81 06| 8003 50 
20 91 49] 90 46| 89 42] 88 38| 87 34| 86 30| 85 27] 84 23| 8319] 8215] 8111 | 8007 40 
30 92 04 | 9059} 8954] 88 50| 87 45] 8640; 85 35| 8430] 83 25] 8220] 81 15] 8009 30 
40 92 20] 91 14| 9008] 8902] 8755] 8650] 85 43| 84 37] 83 30] 82 24| 8117] 8011 20 
50 92 35 | 91 29| 9021 | 89 14 06 | 8659] 8551] 8443] 8335] 82 27| 8119] 8011 10 

VIII OO 92 53| 91 44| 9035] 89 26| 8817] 8707| 8558] 84 48| 8339] 8229| 81 20] 80 10 Iv oo 
10 93 11 | 9200} 90 49] 89 38] 88 27| 87 16} 8605] 8453] 83 42} 8230] 8119] 8008 50 
20 93 30} 92°17] 91:04] 89 51 | 88 37| 87 24| 8611] 8457] 83 44] 8230] 81 17] 8003 40 
30 93 50 | 9234] 91 19] 9004] 88 48 | 8732] 8616] 85 01 | 83 45] 8229] 8113] 79 57 30 
40 94 11} 9253] 91 35| 9017] S859| 87 40| 86 22] 85 03] 83 45| 8226] 8107]! 79 4 20 
50 94 34} 9313] 91 52| 9031 | 89 10| 87 48| 8627] 8505] 83 43} 8222] 8100] 79 10 

1X 00 9459} 93 35| 9211] 9046] 89 2r| 87 56/] 8631 | 85 06| 83 41] 8215] 8050] 79 25 Ill 00 
10 95 26 9358] 9230] 91 01 | 89 32| 8804] 86 34] 8505] 83 36] 8207] 8038] 79 09 . 50 
20 95 50] 94 24| 9251] 91 18] 8945] 8811 | 8638] 85 04] 83 30] 81 56| 80 23] 178 50 40 
30 96 29} 9452] 9314] 91 36|] 8957] 8818] 8639] 85:01 | 83 22| 81 43 | 8005] 78 26 30 
40 || 9706) 95 3 93 40| 9155] 90 10} 88 26] 86 41 | 84 56| 83 11 | 81 26| 79 42] 77 58 20 
50 97 48 | 95 94 07 | 9216] 90 25} 8833] 86 41 | 84 49] 8257] 81 05| 79 14| 77 24 10 

x 0O 98 35 | 96 39] 9439] 9240] 9040} 88 4o| 86 39] 84 39] 8239] 8039] 78 40] 76 42 an 
10 99 30| 97 24] 95 16] 9307] 9057] 88 47| 86 36| 84 26| 8216] 8007] 7759] 75 52 . 50 
2O || 100 35 | 9818!) 95 58/ 9338! 91 16} 88 54| 8631] 84 81 47 | 79 261 7707] 74 49 40 
30 IOI 52] 99 22| 9649] 94 14| 91 38] 89 00] 86 23/] 83 46| 81 10] 7835] 7602] 73 32 30 
40 103 27 | 100 41 | 97 52] 9458] 9203] 8907] 8611] 83 16| 8021] 77 30|- 74 40| 71 54 20 
50 || 105 27 | 102 20} 99 95 52| 9234] 8914] 85 54] 8235 | 7917] 7603| 72754] 69 49 10 

XI OO 108 00 | 104 28 | 100 48 | 97 03} 9313] 89 21 | 85 28| 81 37] 7750] 74 08| 70 32] 67 05 I 00 
10 111 27 | 107-22 | 103 08 | 98 38| 9405] 89 27] 84 49 8014 | 75 45] 71 26] 67 18 | 63 22 50 
20 116 18 | I1I 31 | 106 23] 10058 | 95 19} 89 34] 834 78 08 | 72 40] 67 30| 62 3 58 10 40 
3O || 123 30 | 117 52 | 111 35 | 104 41 | 97 19] 89 40] 8202] 74 37| 67 42] 61 20| 55 8 50 36 30 
40 134 53 | 128 33 | 120 50 | 111 40 | ror 08 | 89 47| 78 25| 6750! 5837] 5051 | 44 28| 39 13 20 

XI 50 153 23 | 147 57 | 140 Io | 128 38 | 111 46] 8953] 6759| 51 04] 39 29] 31 40| 2613} 22 16 XII 10 

A sites oe him. | hom. | hom. | hom. | hom. | hom. | hom. | hom. | hom. | hom. 
Sun rises . 00 00 s9/ 559] 559 58'|. 5°58 |) 5°57 7| 556 56 || Sun rises, 
Sun sets . 6 00 6 00 or 6 o1 6 oO 2 2 g 02 6 02 6 03 = 6 04 2 04 || Sun sets. 

Azimuth . go 00 | 8 00} 800! 8 59| 85 50| 8450) 8359 8258! st <8| 858] 7o58| 7857 ]] Azimuth. - 

In North latitude the azimuth is reckoned from North to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 9 

LATITUDE 5°. . 

DECLINATION—SAME NAME AS—LATITUDE. 

, cs it 

Dec. a2° | 23° | 24° | 25° | 16° | 17° | 28° | 19° | O° | Va° | VB | BVB° i Dec. 

April. May. June. 

22 25 | 28 a | | 8 | 12 16 | ar | 26 I | 10 

‘ August. July. 

Apparent 22 | | area te of Sif: 2 wo | 4 | 9 | wm | 3 Apparent 
Time. Time. 
A.M. October. November. December. a 

t 25 | 28 | 31 Ci aba | Io 14 | 17 22 | 27 3 II 

February. January. 

18 5 | 12 9 5 } 2 | 29 25 ar | 16 | ro 2 

h. mm, or Pe As oy oF o 7 oUF q.? oUF OF oF Bt; or sant ts 

i / 

VE 00 || 7803} 77.03] 7603] 75.03] 74 .04| 73.04| 72.04| 71.04 | 70.04| 69 04| 68.04| 67 05 vi 00 
10 715} 77%5| 7615] 7515] 7415| 7315| 7215] 7115] 7015| 6915| 68115] 67 15 50 
20 || 78 25| 7725| 7625] 7525] 7424] 73 24| 72 24| 71 23] 7023| 69 23| 68°23 |. 67 22 40 

40 || 3| iaz| gar| too] oe | S| we | feos | fose| es] ese | oe at 20 9 3 t 3 
50 || 7849] 7748) 7646) 7545] 7443| 73 41| 7239 it 33 fo 36 69 35 | 68 33 | 67 31 10 

VEE OO | 7855| 77 76 5t| 75 48| 74 465| 7344) 7240 | 7139] 7036] 69 34| 6832] 67 29 Vv 00 
10 || 79 00} 77 76 53 | 755°| 7447 | 7344] 7240 | 7238] 7034] 6931 | 68 28) 67 25 50 
20 || 7902) 7758] 7654| 7550] 7446| 73 42| 7238] 71 79 30 | 69 26| 68 22| 67 18 40 
30 79 04 73 76 54} 75 49| 7444] 73 38 72 33) 7 28 | 70 23] 69 18/ 6813} 67 09 30 
40 || 7995] 77 76 52| 7545] 7439] 73 32] 72 71 20| 70 13 % 07 | 6802] 66 56 20 
50 79 93} 7755| 7648) 75 40] 7432] 73 24| 7217| 7109] 7002 54| 67 47| 66 40 10 

VII OO or] 775%} 7642] 7532] 7423] 73 14| 7205] 7056| 69 47| 6838] 67 66 21 Iv oo 
10 78 36 7748 | 7633] 75 22| 7411] 7300| 7149] 7039] 69 28> 68 18 67 8 65 58 50 
20 || 7850] 7736| 7623] 7510] 7357] 7244] 7131 | 7o 19 69 07 | 6755| 6 43| 65 32 40 
30 78 41 | 7726| 7610] 7455] 73 40| 7225| 71 10| 69 41 | 67 27| 6614] 6500 30 
40 78 30] 7712) 75 54| 7436] 73 19] 7202] 70 44 28,| 68 11] 6655] 65 40} 64 25 20 
50 7317} 7656| 7535| 7414] 7254] 7134] 70 14 55 | 6737] 6618] 65 01 | 63 43 10 

1x 78 ot | 7637] 75 12| 73 4 72 25 | 71 02 40} 68 18) 6657] 6536] 6416] 62 56 Iti 00 
10 7740 | 7613] 7445| 7318] 71 51} 70 25 59| 6735 | 6611 | 6447| 63 24] 62 03 50 
20 7717| 75 45| 741 72 42| 7112 42| 681 66 45 | 65 17/ 63 5t | 6225] 61 or 40 
30 7649} 75 12] 7 72 00] 70 25 51| 671 65 47| 6416| 62 46| 61 18 51 30 
40 74 72 51 | 7I 11 31 | 6753] 6615] 6440/ 6305] 61 32 00 30 20 
50 75 34] 73 45| 7: 58} 70 12 27| 66 44| 65 02| 63 22| 61 43] 6006) 5831] 5658 10 

x 00 7445 | 7250] 7055} 6903] 6712] 65 23} 63 36| 61 51| 6008] 58 27| 5649] 55 13 11 00 
10 73 46 | 71 42 40 | 67 40] 65 43} 63 3 61 6005} 58 17| 5633] 5451] 5311 50 
20 72 344 Jo 19 09} 6602] 6357] 61 53| 59 58 00} 5608] 5419| 52 50 52 40 
30 7I 04 40 | 6619] 64 02] 61 49 3 39 | 5734] 55 53 36] 51 44| 49 48 11 30 
40 || 6912} 66 61 36 13 56 | 5444] 52 50 37 | 4842] 4651] 45 05 20 
50 66 5so|] 63 6r 12} 58 33 02} 5338] 5120} 49 10| 4705] 4508] 4315] 41 31 10 

XI 00 63 46 | 60 57 37 | 5447] 5206] 49 47 13| 45 00| 4255] 4057] 39 06| 37 23 I 00 
10 || 5940} 5612} 5257] 4958] 47 11 4 30 42 12| 4000] 37 36 03 | 34 16 32 39 50 
20 03} 5018} 4651] 43 48] 4059 27 | 36 08 34 02 32 06 | 302%] 28 44| 27 16 40 
30 4610] 4217| 3852] 3552] 33 14| 3054] 28 49 58 | 25 18 23 48 | 22 27] 214 12 30 
40 34 54] 31 20| 2820] 2550] 2340] 21 49] 2012] 1847] 17 32] 16 26] 15 26| 14 32 20 

XIE 50 19 17| 1658| 15 08] 13 38] 1223] 11 20] 10 27 9 40 9 00 8 25 7 52 7 24 XIE 10 

sae ge! him.| hom h.m.| h.m h.m.| him.) him.| hom.) hom.) hom.| hom. 4 
Sun . 5 55 55 55 554] 553 53 53 52| “5 52 St || Sun rises. 

sets . go 6 05 zine ES 2% 6 06 6 07 is ca 233 08 a5 Sun sets. 

o 4 C4 ° ° ° ° Oo 4 ° C4 4 Oo 4 ‘ ‘7 
Azimuth. . . || 77 57| 7657| 7557] 7456| 7356| 7256| 7156| 3055| 6935| 6855| 67$5| 66°%4|| Azimuth. 

3 Lie, A to East when the time is A. M. 
In South latitude the azimuth is reckoned from South to West when the tine is PM. 
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TRUE BEARING OR AZIMUTH. 

‘LATITUDE 6°. 

“ DECLINATION—SAME NAME AS—LATITUDE. 

Dee. OF) me as) ae | se | ec | re | s2-t) ee | 10° | 44° Dec. 

March, April. 7 3 

21 | 23 | 26 | 28 31 3 | 5 | 8 11 | 13 16 | 19 

} September. August. 

Amey eh ie i Ge oe 2 go | 2 | 25 Apparent 
me. Time. 

A. M September. October. P. MM. 

23 26 | 28 I | 4 | 6 | 9 | 11 14 | 17 | 19 | 22 

March. February. 

21 18 16 | 13 | II | BI Ltne G | 3 I | 26 23 | 20 

ae OF Ous or? oS or or or on or o or ‘of aes 

VI go 00 | 8900] 88 or | 87 or} 8601 | 85 02 | 8402] 83 02] 8202) 8103] 8003] 79 04 VI oOo 
10 g0 16} 8916} 88 16| 87 16| 8616) 85 16| 8417] 8317] 8218) 81 18| 8018] 79 18 50 
20 I 2) 88 32 7 32 | 86 32] 85 32; 84 32] 83 32] 82 32 81 32 | 8032! 79 31 40 90 31 | 893 3 7 3 
30 90 47 | 89 47 | 88 47 | 87 47| 8646) 85 46) 84 46] 83 46] 8245 81 45| 8044] 79 44 30 
40 91 03 | 9003 | 89 02 or | 8701 | 8600] 8459] 8358] 8258 81 57 80 56 | 79 55 20 
50 91 20} go 19} 8917| 8816| 8715] 8614] 85 12] 84 11} 8309! 82 81 07 | 80 05 10 

wee Fo Noakes eeeitagee | cide | £F 00) 6 2) ano | Sh ak| Side] aeee lessees $0 I I 4 43 40 3 3 
20 92 nt or o7 90 04 89 00 | 8756] 8652} 85 49} 84 45] 8341 8237] 81 33 80 29 40 
30 92 29 91 24 | 90 20} 89 15| 88 10} 8705] 8600] 84 55] 8351 | 8245] 81 40] 80 35 30 
40 92 47| 91 42| 9036] 8930] 88 24/| 8717] 8611] 8505] 83 59 | 8252] 81 46 80 40 20 
50 93 97 | 9200} 9053] 89 45 | 88 37| 8730] 8622] 85 14] 84 06 | 8259] 815: | 8043 10 

| 

VIII OO 93 27 | 92 18| 91 10| 9000} 8851]! 87 42] 86 32] 85 23| 8414] 8304] 8155] 8045 Iv oo 
10 93 49 | 92 38] 91 27,| 9017] 89 06| 8754] 8643] 85 32] 84 20] 8309] 81 58| 80 46 50 
20 94 11 | 9259] 91 46] 9033] 89 20] 88 06} 86'53/ 85 40} 84 26| 8313] 81 59] 80 45 40 
30 || 94 35 | 93 20} 9205] 9050] 8934 | 88 19] 87 03/| 85 47| 8431] 8315] 81 59| 8043 30 
40 95 OL | 93 43 | 92 26] 9108] 8949! 88 31} 8713] 85 54] 84 35 83 16} 81 58 | 80 39 20 
50 95 28 |, 94 92 47 | 91 26| 9005 | 88 44] 87 22 00 3 83 17] 81 55 | 80 33 10 

IX OO 95 58 | 94 93 10} 91.46 | 90-21 | 88 56| 8731] 8606] 84 41 | 83 16] 81 50] 80 25 Ili 00 
10 96 30} 95 93} 93 35| 9207| 9039] 8909. 87 40| 86 11 | 84 42] 8313} 81 43] 80 14 , 50 
20 97 06 | 95 34| 94 02] 92 29] go 5 89 23 | 8749] 86 16 | 84 42] 8307] 81 34| 8001 40 
30 97 45} 9609] 94 32] 92 54] 9116 | 89 37| 8758| 8619] 84 40} 8301] 8i 22] 79 43 30 
40 98 29 | 9647] 9594] 93 21 | 91 37| 89 52| 8807] 86 22] 84 36} 8251] 8106] 79 22 20 
50 99 19 | 97 30] 95 41 | 9350] 9159] 90 88 15 | 86 23 | 84 31 | 8239| 8047] 78 55 10 

X OO 100 16 20 22 24 224 | 9024] 88 24] 86 23] 84 23] 8222] 80 22] 78 23 il 
10 Yor 21 om 16 9 10 os 02 45 52} 9043 | 8832] 8621 | 84 11 | 8201] 79 51'| 77 43 50 
20 102 38 | 100 22 | 98 05] 95 4 93 25} 9103} 88 40| 8618] 8355] 8133] 79 12| 7652 40 
30 104 09 | IOI 42} 99 II | 96 94 03 | 91 26| 88 49| 86 11 | 83 34] 8057] 7 22| 75 49 30 
40 106 O1 | 103 18 | 100 32 | 97 41 | 94 48} 91 53] 8857] 8600] 8304] 8010] 77 17'| 74 27 20 
50 ¥o8 21 | 105 19 | 1o2 11 | 98 59} 95 43 92 25] 8905] 85 44] 8224] 7907] 7552] 72 42 10 

XI OO III 19 | 107 54 | 104 21 | too 41 | 9655} 9305] 89 13| 85 25| 8129] 77 40| 7358] 70 22 I oo 
10 TI5 13 | 11k 22 | 107 17 |'103 00 | 98 33 | 9359] 89 21 | 8442] 8007] 75 37| 71 17] 67 08 50 
20 120 40 | 116 14 | III 27 | 106 19 | 100 54 | 95 15 | 89 29 | 83 42 | 7802] 72 33] 67 22] 62 31 40 

0 [ied |i8 S| Elio S |S /e| Su) BX) Fel BB| Si) Be 8 140 05 | 134 52 | 128 32 | 120 
MIE 50 || 157 20 | 153 23 | 147 58 | 140 11 | 128 go | 111 47 | 89 52) 6757] 5059] 39 25| 31 35,| 2609 XII 10 

> h.m.| h.m.| hem.| hom.| h.m.| hom.| hom.| hom.| hom.| hom.| hom.| hom. ‘itt 
Sun rises, 6 00 6 00 59 ‘5 59 5 58 5 58 S87 1 5 S71 5 67 5 56 5 56 5 55 Sun rises. 
Sun sets . 6 00 6 00 or oI 6 02 6 02 6 03 6 03 6 03 6 04 04 05 Sun sets. 

i O. ° o 74 o 4 Oo 4 ° o 4 Oo 4 
Azimuth . $0 oo §% oo 87 59 % 50 8s 59 84 58 83 58 | 8258] 8157] 80 87 79 57 | 78 56 Aetmuth. 

vee ere 

to East when the time is A. M. In North latitude the azimuth is reckoned from North { to West wien the Gmede P.M. 
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TRUE BEARING OR AZIMUTH. 

‘ 

LATITUDE 6°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. ¥2° | 13° | 44° | 85° | 16° | 17° | E8° | 19° | 2o° | BEC | 22° | 23° Dec. 

April. May. June. 

22 | 25 28 I 5 | 8 | 12 | 16 | 21 | 26 Pee ae) 

August, July. 

Apparent 22 | 19 | 16 | 1 i See A eke adel gg AR Me Oe fee Apparent 
Time. Time. 
A. M.. October. November. ' December. P.M. 

25 } 28 | 31 3 | 6 10 14 17 22 27, |} 3 | II 

February. January. 

18 15 | 12 | 9 5 2 Sa dame 5 | 2I 16 | 10 | 2 

a. io o- ens Oe or oOo. a2 a oF ov o ? of or kc ae 

VE OO || 7804) 7704] 7604| 7505) 7405| 7305] 7205 | 7106| 7006| 69 06| 6807) 6707 vi 00 
10 78:18 | 7718] 7618] 7518 54 18| 7319| 7219| 7119| 7oI9\ 6919} 68 19] 6719 50 
20 78 31 |° 7731 | 7631 | 7532 | 7431] 7331| 7230| 7130) 7030) 69 23 68 29 | 67 29 40 
30 78 43 | 7743 | 7642| 75 42| 7441 | 7341] 7240| 7139] 7039| 69 68 37 | 67 37 30 
40 7854 | 7753| 7652] 7551 | 7450| 7349] 7247] 71 46| 7045] 69 44/ 68 43 67 42 20 
50 79°03 | 7802] 7700] 7559} 7457| 7355| 7253| 7252] 7050] 69 48| 68 46| 67 45 10 

VEE OO || 79 12| 7809] 7707| 7605} 7502| 7400] 7257| 7155] 7053| 69 50| 68 48| 67 45 Vv 00 
10 || 7919 | 7816) 7713| 7609|] 7506| 7403] 7259] 7156] 7053} 69 50| 68 47| 67 44 50 
20 || 7925} 7821} 7716] 7612| 75 08| 7404| 7259| 71 55| 7051 | 69 47}. 6843] 6739 40 
30 || 79:29 7824] 7719] 7614| 7508| 7403) 7257] 7152) 7047} 69 42| 6837| 67 32 30 
40 || 7933| 7826) 7719| 7613| 7506) 7400) 7253|/ 7147] 7041| 6934| 68 28| 67 22 20 
50 || 7935| 7827| 7719] 761%] 7503] 7355| 7247| 7139| 7031] 6924| 6816] 67 09 10 

VoL 79 35 |° 78 26| 7716] 7606| 74 5 73. 47| 7238| 7129] 70 19 ro} 6801] 6652 Iv 
10 79 34} 78 23 7711} 7600| 74 73 37| 7226| 7115] 7o 4 8 53 | 67 43 | 66 33 50 
20 | 7932) 78 18| 7705| 755% | 74 38|-73 25| 7212| 7058) 69 46/ 68 33| 67 21| 66 09 40 
30 79 27| 78 11| 76 75 49 | 74 24|°7309| 7153] 7038| 6923) 6809/ 6655] 65 41 30 
40 79 20} 7802] 7643| 75 25| 74°7| 7249/ 7131 | 70 14| 6857| 6740| 6624) 65 08 20 
50 || 7911 | 7750) 76 75 97 73 46| 7226) 7106] 6946, 68 26). 6707, 65 49 |: 64 32 10 

™X oo 79 00} 7735| 7610| 74 46 | 73 22} 71 58| 7035] 69 12] 6750} 6628] 6507} 63 47 III 00 
10 78-45 | 7716) 7548 | 74 20 ||\7253| 7% 26) 6959] 68 33 67 08 | 65.43 | 64 20]. 62 57 50 
20 78 27| 7654} 75 22| 73 50)|!72 18 |-7047| 69 17| 67 48| 6619] 6452] 63.25] 61 59 40 
30 78 05 | 7627!| 7450] 73 13|| 71 37| 7oo2| 68 28| 6654] 65 22] 6351 | 6221 | 6052 30 
40 77 38| 7554| 74 12| 72 301|| 70 49 69 09 | 6730] 6553 | 6416) 6242) 61 08| 59 36 20 
50 7795 | 7515] 73:26] 71 39 ||.69 52 °7, 66 22| 6440} 6259} 61 21 | 59 43 08 10 

_ “ Sy 

x 00 76 25 | 74 27| 7231 | 7037 68 44+ 66 53 2” 65 03 63.15 | 61 30} 59 47| 58 06| 56 27 il 
10 75 35 | 73 2 71 25 | - 69 23 22} 6525] 6329) 61 36|-59 45} 5757| 5612] 54 30 50 
20 74 34| 7218 | 70 04 | 67 53} 65 44 63 39 | 61 37| 5937} 5741 | 5549] 5400| 5213 40 

s 30 73 18 | 70 50} 68 25| 66 4 63 46) 61 32] 5922) 5717) 5515| 5317] 51 25| 49 37 30 
40 7I 41 4 66 21 | 63 48|.61r 20| 58 58| 5640| 54 28| 5222| 5021 | 48 24] 46 34 20 
50 || 6937| 66 63 45 | 6059] 5820] 55 47] 53 23] 5105| 48 54| 46 50| 4452] 43 00 10 

XE OO || 6656 | 63 34|'6024| 57 25 54 33 | 5153 | 49 20 46 59 | 4446 | 4240] 40 41} 38 52 I 00 
10 63 I2 | 59 29 | 56 or | °52.47| 4946) 4659] 4423) 4200] 3945] 3743] 355°]. 34 04 50 
20 58 OT | 53 54| 50 08| -46 43 | 43 38] 4049] 3816) 3557| 3351] 31 30 10 | 28 33 40 
30 50 26 | 46 or | 4208} 38 3543 | 33.04 | 3044} 28 39| 2649] 25 23:39 | 2217 30 
40 39 05 | 34 47| 3113 | 2814] 2542] 23.34] 21 42| 2005| 18 41} 1726] 1619] 15 20 20 

XE 50 2211} 19 12] 1654] 15 04] 13 34] 12:20] 11 17| 10 23 9 37 8 56 8 21 7 49 XII 10 

eas ci him. | hom hom. | hom him hom.| h.m.| hom.| him.) hom.| hom. | hom 
n rises . 5 54] 554] 553 53] 552] 5:52 Sis} S552 50| 5 50/|| Sun rises. 

Sun sets . es 8% fe 6 06 6 07 ee 6 08 6 08 09 6 09 To 6 Io Sun sets, 

° we: Pe} od oOo 4 Oo 4 Oo @¢f Oo 4 é Oo @¢ Oo 4 Oo ¢ o ‘ _ 

Azimuth . 77 56 |.-76 86 | 7555| 7455| 7355| 7254| 7154| .7053| 6953| 6853| 67 52| 6652 || Azimuth. 

In South latitude the azimuth is reckoned from South { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 7°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. | 0° ye | 2° Bo | a° 5° | 6° | 7° §° | 9° 1o° | m4° | Dec. 
n : 1 I | | | ! ; 

March. April. 

2i | 23 26 | 28 | 31 3 | 5 | vie | II 13 | 16 | 19 

AEN, 
September. August. *¢ 

Apparent tie Mise ul) 20d Ve PO Se ee Re eas SoM go | 28 | 25 Apparent 
Time. —_—— : — Time. 
A.M. September. October. P. ™. 

23 | 26 | 28 a | 4 6 | 9 | Ir | 14 17 | 19 | 22 

March, February. 

ar | 18 | 16 | 13 | II | 8 6 | 3 | of 26 | 23 | 20 

he. m > ey ort or” ofr Oo? o 7 or o>? or of or oF he m. 

VI 00 00 oo] 88 or| 8701 | 8602] 85 02| 8403] 8303] 8204| 8104} 8004! 79 08 VI oO 
10 Hs 18 4 19| 8819] 8719| 8620] 85 20|] 8420] $3 21| 8221] 81 21] 80 21 i 22 ~ 560 
20 || 9037] 8937) 8837] 87 37| 8637] 8537|/ 84 38| 83 38| 8238] 81 38| 8038) 79 38 40 
30 90 55| 8955| 8855} 8755] 8654] 85 54} 8454] 8354] 8254] 81 80 53 P83 30 
40 91 14] 9013]| 89 13 12] 8712| 8611] 85 10] 84 10] 8309] 82 81 07 06 20 
50 9I 33 | 9032} 8931] 88 30] 87 28| 86 27] 85 26/] 84 25-| 83 23| 8222] 81 20] 8019 10 

VII 00 I 52 I 4 88 47| 87 .45| 8643] 85 41 | 84 3 83 37 | 8235] 81 80 31 Vv 0o 
10 Ba a ae ic ye red 89 05 | 8802] 8659] 85 56 i 83 51 | 8248] 81 = 80 - 50 
20 92 32} 91 29| 9026] 89 22] 8819] 8715] 8611] 85 07| 8403] 8259] 8155] 8051 40 
30 92 54] 91 49| 9045] 89 40| 8835 | 8731 | 8626] 85 21] 8416] 8311] 8205] 81 oo 30 
40 93 15 | 92 10] 9104] 89 58| 8852] 87 46] 8640] 8534] 84 2 83 21] 8215]| 81 08 20 
50 93 38 | 9231 | 91 24| 9017] 8909] 8802] 8654] 85 46| 843 83 31 | 8222| 81 14 10 

Vili OO 94 02 | 92 QI 44] 9035] 89 27\ 8817] 87 08] 55 84.49 | 83 82 30| 81 20 Iv oo 
10 94 26| 93 8 92 06| 9055] 89 44| 8833] 87 22| 8610] 8459| 83 82 36 | 81 24 50 
20 94 53 | 93 49] 92 28] 9115] 90:02] 8849] 8735] 8622] 8509] 8355] 8241| 81 27 40 
30 || 95 21 | 9406] 9251 | 91 36] 9021 | 8905] 8750] 86 34| 85 18| 8402] 8245] 81 29 30 
40 95 5° | 94 33| 93 16} 91 58] 9040) 89 22 03 | 8645| 85 26| 8407] 8249] 81 30 20 
50 96 23} 95 02/] 9342] 9221] 91 00/ 8939] 8817] 8656] 85 34| 84 12| 8250| 81 28 10 

1x 00 96 57 | 9534! 9410}] 9246] 91 21| 8957] 8832] 8707] 85 41 | 84 16| 8250] 81 25 Iti 00 
10 97 35 3 08 | 94 40] 93 12] 91 44} 9015] 88 46| 8717] 85 48/ 8419] 8249} 81 20 50 
20 16 | 96 45 95 13 | 93 41] 9208 | 9035] 89 01 | 87 28| 85 54| 84 20] 82 46/| 81 12 40 
30 99 OL 95 49 | 94 12] 9234] 9056] 8917} 8738] 8559] 84 20] 8240] 81 or 30 
40 99 52 II 94 46] 9302} 91 18| 89 33} 87 48| 8603) 8417] 8232] 8047 20 

50 || 100 50| 99 02| 9714] 95 24] 93 34/ 91 42] 8950] 8758] 8605 | 8413] 8221] 80 29 10 

X OO || tor 55 | 100 00| 98 04] 9607] 9408! 9208] 9009} 88 08] 86 07 06 | 8205} 8005 ii 00 
10 103 Ir | tor 07 | 9903 | 9656] 9447]! 9238] 90 28| 8818] 8606} 8356] 81 45 7 35 50 
20 104 39 | 102 26| 100 10| 9752] 95 33| 9312] 9050] 88 27| 8604] 83 42] 81 19 57 40 
30 106 24 | 103 59 | tor 31 | 99 01 | 9627] 9351] 91 14/| 8837] 8559] 83 21 | 8044| 78 09 30 
40 108 32 | 105 52 | 103 10 | 100 24 | 97 32} 94 3 91 43| 88 46} 85 49| 8253] 7958] 77 05 20 
50 III 08 | 108 12 | 105 11 | 102 03 51 | 9535 | 9216] 8856] 85 34| 8214] 78 56| 75 42 10 

XI OO 114 28 | 111 12 | 107 48'| 104 16 | 100 35 | 96 48} 9258] 8905] 85 15 | 81 20; 7731} 73 48 I 00 
10 |} 118 49 | 115 09 | 111 17 | 107 19 | 102 54 | 98 27] 9353 | 89 14| 8435! 7959] 75 29] 71 08 50 
20 124 120 36 | 116 11 | IIL 23 | 106 15 | 100 49| 95 10| 89 23| 83 36| 7755] 72 24| 67 14 40 
30 132 48 | 128 25 | 123 26 | II7 50 | 111 31 | 104 36| 9713] 8933 | 81 52| 74 26| 67 28) 61 3 30 
40 144 20 | 140 03 | 134 52 | 128 34 | 120 49 | 111 38 | Tor 06| 89 42| 7815 | 67 41 24 | 50 20 

XE 50 160 17 | 157 20 | 153 24 | 147 58 | 140 12 | 128 4o"| 111 47 | 89 51 | 6751 | 5054] 3919] 31 40 XII 10 

h.m.\| h.m.| h.m.| h.m.| h. we; h.m.| h.m.| h.m.| him h.m.| h.m h.m. 
Sunrises. . . 600] 600 5 59 5 59 538 558) 557] 557 5 56 5 56| 555] 555|| Sunrises. 
Sun sets . 6 00 6 00 oI or 02 6 02 6 03 6 03 04 6 04 6 05 | 6 05 Sun sets. 

. Oo ¢ 9 ° 9 9° ° oO : i 

Azimuth. . . || go0o| 89 00| 87 59| 8 59| 85 58| 84 58| 8357] 8257/ 8 56| 8056| 7955| 7855 || Azimuth. 

In North latitude the azimuth is reckoned from North bes Peat whee om ond % 7 “4 



27 

TRUE BEARING OR AZIMUTH. 

LATITUDE 7°. 
DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 13° 1s° | 19° 22° | 23° Dec. 

April. May. June. 

25 | 12 | 16 I | 10 

Apparent 19 | 9 eee Ok, | 28 2 | 3 Apparent 

Time. . Time. 
A.M. October. November. December. P.M. 

28 14 | 17 3 | II 

| 
15 29 25 10 | 2 

h. OF or a CO» 7. of he. m 

WwW GON... vssFeliescs cotlineeenen ieee bt areas eaters od ke cetlocienacctes% kee 68 52| 6752! 6653 10 

vi 78 05 | 779 | 7606| 75 06 7307 | 7207] 71 08 69 09 | 68 09} 67 09 VI 00 
78 22| 77 22| 7622) 75 23 73 23.| 7223 | 71 23 69 23 | 68.24 | 67 24 50 
78 38 | 7738) 7638) 75 38 73 37 | 7237) 7% 37 69 37 | 68 36] 67 36 40 
78 52 ui 52 | 76 51 ® 5I 5°] 7249] 71 48 69 47} 68 46| 67 46 30 
79 95 of 77 93 02 74 00| 7259] 71 58 69 56 | 68 54| 67 53 20 
79 17| 7816] 7714| 76 13 74.99 | 7307} 72 06 72 02} 69:00} 67 59 10 

Vil 79 78 26 | 77 24| 76 22 7417) 73 14] 72 12 70 07 | 69 04] 68 or Vv oo 
79 78 35 | 77 32| 76 29 74 22) 73 19| 72 16 79 099 | 6905] 68 o2 50 
79 47| 78 43| 7739] 7635 74 26| 73 22| 72 17 72 09 | 69 04 | 68 09 40 
79 55 78 50 77 44 76 39 74 28) 73 23) 7217 70 06 a 67 56 30 

or 73 3 77 48 | 76 4t 74 28) 73 21 | 72 15 70 ot 54.| 67 48 20 
80 06 | 78 77 5° | 76 42 74 26] 7315] 72 09 69 53 | 68 45 | 67 38 10 

vii 80 10} 7900] 7751! 76 41 74 21| 7312] 7202 69 43 | 68 34] 67 24 Iv oo 
80 12] 79 OL] 7749| 76 38 7415 | 73 93{ 71 52 69 29 | 68 18| 67 07 50 
80 14 aS 77 46 | 76 32 7405 | 7252] 71 39 re 67 59 | 6 47 40 
80 13 57 | 7749] 76 24 73 53 | 7237 | 71 22 St | 67.37 | 66 22 30 
80 10} 78 52| 7733| 76 14 73 37 | 7219] 71 0L | 69 44| 68 26| 67 o9 65 53 20 
8006 | 78 44| 77 22| 76 o1 73 18 | 7157] 7937| 6917| 6757| 637) 651 10 

=x 79 59 | 7834| 7799] 75 44 7255} 7230} 7o08| 68 44| 67 22| 6600) 64 39 II 00 
79 50| 7821} 7652 Se 72 27 | 71 00 33 | 68 07/| 6641} 65 16| 63 52 50 
79 38 | 7804] 7631| 74 71 54. | 70 23 52| 67 22| 65 53 64 25 62 58 40 
79 22| 7743) 7695} 74 28 7 14 2 68 04 | 66 31 | 6458} 63 61 56 30 
79 02 | 77 18 78 3 73 SI JO 27 47 | 6708] 6530} 63 53| 6218| 60 44 20 
78 37| 7646) 74 73 07 69 31 | 67 46| 6601] 64 18} 6237] 60 58| 59 20 10 

x 78 76 07 | 7409{ 721 68 24} 6633 | 6443] 62 61 09} 5925] 57 44 IX 00 
77 28 7519} 7312} 7X 69 67 04 | 6506} 63 10] 61 8 59 25} 57.37! 55 51 50 
76 37| 7419} 72 02 2 48 | 67 65 27| 63 21| 61 18} 59 18| 57 22| 55 29| 53 40 40 
75 35 | 7344} 70 35 to | 65 48 | 6330) 61 15] 5995] 5659] 5457] 5259| 51 06 30 
7415 | 71 28| 68 45| 66 06/ 63 34 eo 58 41} 5624] 5412| 5205] 5003| 48 07 20 
72 31 | 69 25] 6625| 6332] 6045| 58 55 33| 5308] 5049] 4838) 4632) 44 35 10 

XI yo1r| 6642| 63 22] 6012] 57 11| 5420] 51 39! 4907 46 45 44 31 | 4225) 40 27 I oo 
66 58} 6301 | 5920} 5549] 5234| 4933] 4646] 44 10| 41 4 39 37 30 | 35 36 50 
62 21 | 5751 | 53 43 oz 46 32] 43 26] 4037 | 38 04 35 44 33 31 43 | 29 57 40 
55 23 | 5019] 4552] 41 38 34 35 33 | 3255} 3°35 30 39 | 24 59 33 29 30 
44 14 38 57 | 3440] 3105] 28 25 35 | 23 26 2I 35 19 58 18 34 sf 19 16 12 2 

xI 03 | 2206] 19 08| 1650] 15 00/ 13 30] 1215| It 13] 1019 9 33 817 XIE 10 

e h.m.| h.m.| him.| hom.\| him him h.m.| h.m. h.m.| h. m. 
in rises. 5 54 SSF S27) 5 52 BE SSE i aS 501s 5:50 4 8 || Sun rises, 

Sun sets . 6 06 6 08 6 08 2 6 09 6 Io 6 Io “td ats Sun sets. 

Azimuth . 76 341 7554) 7453| 7353| 7282| 7t52| 70st 67 50} 66 49 || Azimuth, 

In South latitude the azimuth is reckoned from South { to East when the time is A. M 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 
-- o 

LATITUDE ‘8°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. o | we | a | ae | ae | 5° | 6 | 7° | Be | 9 | toc | 11° Dee. 

March. | April. R ‘ 

21 | 23 | 26 | 2 | 31 | Pag eet awe SS aan try teak 13 | 1% | 19 

September. August. 

Apparent 23. | 21 | 1% | 16 ee ae ee eh Wash lie me Be 30 | 28 | 25 Apparent 
Time. Time. 
A. Mi. September. October. P.M. 

33 | 2% | 2 il SD he 2, Sa) Wey es Been, UE og ea et A Re | 22 

March, February. 

21 | 18 | 16 | 13 II | 8 | 6 | 3 | I 26 | 23 ( 20 

he m ov ov ov OF or ov Ory, or ov ov or re Ane) h m 

VI 00 go oo | 89 or| 88 or} 87 02| 86 02| 85 03 | 84 03 | 83 04| 8205] 81 05| 8006| 79 06 VI 00 
10 go 21 | 89 21 | 88 22] 87 22| 86 23| 85 23 |. 84 24| 83 24] 8225] 81 25] 80 25 |-79 26 50 

20 || 90 42) 89 42) 88 43| 87 43) 86 43 | -85 43 | 8443 | 83.44] 8244| 81 44) 80 79 44 40 
30 91 03 | 90 03 | 89 03] 8803] 8703] 8603] 8503] 8403] 8302] 8202] 8102] 8002 30 
40 91 24] 9024] 89 24 | 8823] 8723] 86 22] 85 22] 84 21 | 83 20| 8220] 81 19]- 80 18 20 
5O || 91 46| 9045] 89 44| 88 43] 87 42| 86 41] 85 40] 84 39 | 83 38] 82 36] 81 35 | 80 33 10 

VII OO 92 08 | 91 07 | 90 °5 89 03 | 88 02] 8700] 85.58| 8456] 8354] 8252] 81 50 * 80 48 Vv oo 
10 92 31 | 91 29] 90 89 24] 8821 | 8719] 8616] 85 13] 84 10] 8308] 820 81 or 50 
20 92 91 51 | 90 48| 89 44] 88 41 | 87 37 | . 86 34] 85 30] 84 26| 83 22| 821 81 14 40 
30 93 18 | 92 14| 91 10} go °5 89 or | 87 56| 8651 | 85 46] 84 41 | 8336] 8231] 81 26 30 
40 93 43 | 9237] 91 32| 90 89 20] 8814 | 8708] 8602] 8456| 83 50] 8243] 81 37 20 
50 94 099 | 93 02] 9155] 9048] 8941 | 8833] 8726] 8618] 85 10| 8402] 8254] 81 46 10 

VIII 00 94 36 | 93 28| 9219] gt 10| goor! 8852] 87 43] 86 33] 85 24! 8415]. 8305! 81 55 Iv 00 
10 || 9504] 9354] 92 44| 91 34] 90 23| 89 12| 8801 | 86 49| 85 38| 84 26) 8315] 82 03 50 
20 95 34| 94 22| 93 10] 91:57] 9044] 89 31] 8818] 8705] 8551] 84 38| 83 24] ,82 10 40 
30 96 06 | 94 52] 93 37| 92 22| 9107] 8952] 88 36| 8720] 8604] 84 48] 8332] 82 16 30 
40 || 9% 40| 95 23| 94 92 49 | 91 31 | 9013] 8854 | 87 36| 8617] 84 58 |. 83 39] 82 20 20 
50 97 16 | 9557] 9437} 93 1©| 9155] 9035] 8913] 87 51| 8630] 85 08 | 83 46| 82 24 10 

ix 00 97 55| 9633] 95 10] 93 46] 92 22] 9057] 89 32] 8807] 86 42 85, 17 83 51 | 82 25 Itt 00 
10 98 38 | 97,12] 9545] 9418] 9250] 91,22] 89 53 | 88 23| 86 54] 85 24 | 8355] 82 25 ; 50 

20 || 99 25| 9755'| 9624 | 9452] 93 20] 91 47| 90 14 | .88 40} 8706] 85 32| 83 57 | .82 23 40 
30 || 100 17 | 9842] 9706] 95 29| 9352] 9214] 9036] 8857] 87 18| 85 39] 83 3 82 19 30 
40 | tor 15 | 99 34| 9753] 9611} 94 92.44 | 90.59 | .89 14| 8729] 85 44 | 83 82 12 20 
50 || 102 20 | 100°33 | 98 45 | 96 57| 957 | ‘93 16| 91 25| 89 33| 8741] 85 48| 8355] 82 02 10 

XK 00 || 103 33 | tor 4o| 99 45| 9749] 9551] 9353] 91,53 | -89.53| 8752] 85 51| 83 49| 81 49 xr 00 
10 || 104 58 | 102 57 | 100 54 | 98 8 96 42 | 94 33 | 92 24 | /90 14] .88.03| 85.52 | 83 41 | 81.30 50 
20 || 106 37 | 104 27 | 102 13 | 99 58| 97 40| 95 20| 9259] .90 37] 88.14] 85 50] 83 27| 81 05 40 
3O || 108 34 | 106 13 | 103 48 | ror 20] 98 49] 9615] 93 40] 91 03 | 88 25] 85 47| 83.09] 80 31 30 
40 T10 55 | 108 22 | 105 42 | 103 00 | 100 12] 97 22] 94 28] 91 32) 88 36| 85 82 42 | .79 47 20 
50 II3 49 | ITI 00 | 108 O5 | 105 03 } Tor 55 | 98 43 | 95 27 208 | 88 46| 85 25| 82 05 R 46 10 

XI OO 117 26 | 114 21 | 111 07 | 107 41 | 104'08 | 100 28 | 96 42| 92.51] 88 57 “85 03 81 11 | 77 21 I 0O 
10 122 08 | 118 43 | TI5 05 | 111 I2 | 107 07 | 102 49 | 9g 21 | 93 46| 89 08] 8428} 79 51 | 75 21 50 
20 128 17 | 124 36 | 120 33 | 116 07 | III 20 | 106 12 | 100 45 | 95 06| 89 18]. 83 30] 77 45 72 18 40 
30 136 35 | 132 46 | 128 23 | 123 24 | 117 47 | 111 28 | 104 34 | 97 10| 89 29] 81 48} 741 20 30 
ts 147 51 | 144 19 | 140 03 | 134 52 | 128 32 | 120 50.| 111 39 | 101 04 | 89 39} 78 15 7 35 20 20 

XI 50 162 35 | 160 17 | 157 20 | 153 25 | 148 00 | 140 14 | 128 43 | 111 48 | 89 50| 67.48] 50.47] .39 12 XIE 10 

" : 4 m.| h.m.| him.) h. "i h *; h.m.| h.m.\ h. ™: h.m.| A.m.| him.| h.m. ; ; 
unrises . .. fore) 55 5 5 557 557 5 jun rises. 

Sun sets 6 00 2 4s 6 or 62.02 6 02 6 03 6 03 6 04 2 es 2 = 2 3 2 Pe Sun sets. 

Azimuth . go 06 88 59" & 59 8% 58 85 58 8 37 8% 56 82 56 & 55 § 55 9 £4 38 33 Azimuth. 

In North latitude the azimuth is reckoned from North { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 8°. 

DECLINATION=SAME NAME AS—LATITUDE. 

Dec. 12° | 13° | 14° | 15° | 16° | 17° | a8° | 19° | 20° | 20° | 22° | 23° Dec. 

April | May. June. 

22 | 25 | 28 | I j 5 | 8 | 12 | 16 21 26 I | 190 

August. + July. 

Apparent 22 | 19 | 6 | oa Pee Oe 28 24 19 2 | 3 Apparent 
Time. Time, 
 AL™. October. November. December. P.M. 

25 | 28 31 3 | 6 | 10 14 17 22 27 3 | II 

February. | January. 

18 |... 15 | 32 | 9 | 5 | 2 292 | 25 21 16 10 | 2 

h. ™m. ° , o , oO s fe} , fo} , o , o , 5 , o , ° , ° , o , h. m, 

WED Wes caval aecce ves tear en, ES ATE 5 202 ge) CN 7150| 7051 | 69 51 |s 68 52] 6753] 6653 10 

VI oo 78 07 | 7707) 7608] 7508] 74 09 73 09 7210| 7110} FoIr| 6911 | 6812] 67 12 VI oo 
10 78 26) 7726) 7627| 75 27| 7427) 73 72 28 | 71 28| 7029) 69 29] 68 29] 67 29 50 
20 78 44 ae 76 44 es 7444) 7344| 7244/1 7144] 7044) 69 44] 6844) 67 43 40 
30 79 ot ol} 77 91 00! 7459] 7359] 72 58| 7158] 7057) 69 50] 68 56| 67 55 30. 
40 7917| 7816} 77 15 76 14| 7513] 7412] 73 11| 72 10 71.99 79 07 | 69 06 | 68 05 20 
50 79 32| 7830] 77 76 27| 75 25| 74 24| 73 22| 7220| 71:18} 7017} 6915} 68 13 10 

VEL 00 || 7946} 7843] 7741 | 7639| 7536] 7434] 7331| 7229] 71.26.) 7024] 6921] 68 18 Vv oo 
10 79 58 78 35 77 52| 7649| 75 45| 7442| 73 38| 7235} 71 32| 7028) 69 25| 68 21 50 
20 80 10 | 79 73 or} 7657 | 7553| 7449| 73 44| 7240] 71:35] 7030} 69 26| 68 22 40 
30 80.20] 7915] 78.09] 77 04 75 59] 74 3 73 47| 7242] 7%36| 7031] 69.25| 68 20 30 
40 80 30 | 79 23| 7817] 77 10 03 | 74 73 49| 72.42] 71:36) 7029] 69 22| 68 I5 20 
50 80 38 | 79 30| 7822) 7714} 7605| 7457| 73 49| 7240] 71 32| 7024] 6916] 68 08 10 

Vill 80 46} 79.36] 78 26} 7716] 7606] 7456| 7346| 7236] 7126| 70.16 06 | 67 57 Iv 00 
10 80 51 | 79 40| 78 28) 7716) 7604] 7453| 7341 | 7229] 7117] 70 06 8 54 67 43 50 
20 80 56 | 79 42| 78 28) 7714| 7600] 74 46| 7333] 7219] 7105| 6952] 6839] 67 26 40 
30 81.00 | 79 43| 7827] 7710| 7554] 7438| 73 22| 7206] 7050-| 69 68 19 | 67 04 30 
40 8r or | 79 42| 7823] 770°4| 7545-| 74 26| 7308} 7149] 7031 | 6913] 67 56| 66 38° 20 
50 81 or | 79 39| 7817} 7655| 75 33] 7411 | 7250] 71 29] 70 68 47 | 67 27| 66 08 10 

1X OO 81 00 79. 78 08 | 7643| 75 18| 7353] 72 28| 7104] 6940] 6817] 6654] 65 32 Ill 00 
10 || 8055 49 26 77 56 | 76 28) 74 58| 7330] 7202| 7034] 69 06| 67 40|/ 6614] 64 49 50 
20 8049 | 79.15| 7741} 7608] 7435] 7302| 71 30} 69 58| 68.27) 6657] 65 28} 63 59: 40 
30 80 40- 2 Ol | 77 22} 75 43] 7405! 72 28| 70 51 69-15 67 40! 6606] 6433} 63 01 30 
40 80. 27: 42} 7657] 7513] 73 30| 7147] 70 05 24] 66.44 | 6507} 63.29} 61 53. 20 
50 80'10.| 78 18 | 76 27] 7436) 7246] 7058| 69 10] 67 24] 6539] 6356] 6215] 60 35 10 

X 00 || 79 48| 77 48| 7549] 73°5t| 71 54) 69 59 68 05 | 6612] 6422] 6233) 60.47 59 9% IK 00 
10 79 19 | 77 10} 7592] 7255] 7050 47 | 6645| 6446) 6250] 6056] 59 04| 571 50 
20 78 43. | 7622) 7403] 7146] 6931 | 6719] 65 10] 6303] 6059] 5900] 5703] 55 07 40 
30 7755 | 75:20] 7249| 70 20| 6754] 65 32] 6313 | 6058} 58.47| 5642] 54.41 | 52 41 30 
40 7653) 74.02} 71-14| 6832] 6552] 6319] 6049] 58 26] 5606] 5354] 5147] 49 44: 20 
50 75-30} 72.19] 6912) 6612) 63.18) 6029) 57:51| 5517] 5250] 5033| 4819] 46 15 10 

XI 0O 73:38 | 7o 00} 6631] 6310} 5958] 5658] 54 06.| 51 25| 4852] 46 28| 4414]! 42 09, I oo 
10 79 59| 6648} 6251] 5907] 55 37| 52 22| 4920] 4632] 43 58| 4133] 3919| 37 16 50 
20 67 05] 6210] 5740] 5333 | 4946) 4621 | 4314] 4024] 3751] 3533] 33 26] 31 31 40 
3Q || 6058) 5514] 50099] 45 43'] 41.48 | 38 23| 3523] 3245] 3024] 28 20| 2629| 24 49 30 
40 50 30] 4405] 39 OL] 34 32)| 3057| 2759| 2528] 23 18] 21 28] 19 5r| 18 26] 17 12. 20 

XI «450 31 24 | 2557] 22.08] 19 63 | 16°45) 1455] 13 26] 12411] If og] 10.15 9 29 8 49 XII 10 

h.m.|\ h. m. h.m.\ him.| hom.| hom.| h.m.\| hom. | h. m. h.m.| h.m.\ h. m. 
Sun rises . 5 53 5 53 5 3 53! 5 5! 550} 550) 549] 548 548 547} 5 46|| Sun rises. 
Sunsets . 07 O07 08 29 09 6 10 6 Io 6 II 6 12 12 6:13 6 14 || Sun sets. 

- Oo ou (ae! o-* Ole ous ou Oo ow “4 Oo 4 og 4 7 
Azimuth .-. 77 53 | 7652) 7552) 7451] 7350] 7250] 71 49 \, ¥ 8) 69 48 | 6847 67 46| 66 46 | Azimuth. 

ae 

In South latitude the azimuth is reckoned from South { 

: 

to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 9°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. o° ge 2° 3° 4° 5° 6° fa s° 9° | 1o° | a9° Dec. 

March. April. . 

21 } 23 | 26 | 28 | 31 3 | 5 | 8 | II 13 | 16 | 19 

September. August. 

Apparent riven) ween] 36", | 788) fe Pim) Spee go | 2 | 25 Apparent 
Time. Time. 
A.M. September. October. P.M. 

23 | 26 | 28 I | 4 } 6 | 9 | u | 4 | 17 | 19 | 22 ( 

March. February. 

27 18 16 | 13 | II | 8 | 6 | 3 | tim 26 | 23 | 20 

h. Be Oo oF a } , ° U ° ‘ or °o , Q' «# ov oe 2 ra} £ °o , h. mm. 

\ 

. | 
Vi 00 g0 00| 89 or | 8801} 8702) 86u3| 85 04! 8404] 8305] 8206| 8107} 8007/| 79 08 VI 00 

10 go 23 | 89 24] 88 35 87 25 86 26 | 85 27| 84 27! 83 28| 8228] 81 29] 8029] 79 30 50 
20 || 9047] 8947 | 8848) 87 48| 86 85 49 | 8450! 8350) 8250| 81 51| 80 51 7g st 40 
30 or 1x] gotr| 89 1r| 8811} 8711} 8612] 85 12| 8411 | 8311} S2ir} 81 II II 30 
40 || 91 35| 9035| 834) 8834] 87 86 33 | 85 33} 8433] 83 32] 8231 | 81 31 | 80 30 20 
50 || 9159} 9°59} 8958| 8857) 87 86 55 | 85 54| 8453] 8352] 8251] 81 49| 80 48 10 

VIE 00 9224 | 91 23 | 9021 | 8&9 20] 881 8717} 8615| 85 13| 8411] 8309] 8207] 81 05 Vv oO 
10 92 49 | 91 47| 9045| 89 43} 88 40} 87 38| 86 36| 8533] 84 30] 83 27| 8224 | 81 22 50 
20 93 16] 9213] 91 10) 9006} 89 03 00 | 8656/| 85 52] 8449| 83 45}| 82 41} 81 37 40 
30 93 42 | 92 39 91 34| 9030] 89 26| 8821} 8716| 8612] 8507] 8402] 8257! 81 52 30 
40 94 10} 93 92 00 | 9054] 89 49| 88 43 | 8737| 8631 | 8525] 8419] 8312] 82 06 20 
5O || 9439] 9333| 92 26| 91:19] 9012] 89 05| 8758 86 50] 85 42| 84 35| 83 27| 82 19 10 

Vill OO 95 10] 9402] 9253! 91 45| 9036! 89 27| 8818! 87 86 00 50 | 8341 | 82 31 Iv oo 
10 95 42| 94 32| 93 22| 9211 | 9101 { 8950) 88 39| 87 8 86 17 | 85 06] 83 54| 82 43 50 
20 15 | 95 03|] 9351 | 92 39 91 27 | 9014] 89 01 | 87 48 | 8634 | 85 21 | 8407] 82 53 40 
30 96 51 98 37 | 94 23| 93 91 53| 9038| 89 23| 88 07| 86 51} 8535 | 8419 | 83 93 30 
40 || 97 29 12| 94 56] 93 39| 9221] 9103] 89 45| 88 27| 87 08| 85 50| 84 31} 83 32 20 
5O || 9809} 9650] 9531 | 9411 | 9251] 9130} 9009] 88 47| 87 25 04 | 84 41 | 83 19 10 

EX 0O || 0853] 9731] 9609] 9445] 93 22] 91 58| 9033] 89 08 | 87 43 | 8618 | 84 52| 83 26 IIL 00 
10 || 99 41] 9816] 9650] 9523] 9355] 9227) 9059] 89 30 or | 8631} 8501 | 83 32 50 
20 || 100 34| 99.04] 97 34| 9603] 9431] 9259] 91 26] 89 52| 8819] 8644] 85 10] 83 36 40 
30 ror 31 | 9958| 98 22| 9647] 9510] 93 33| 91 54| 9016| 88 37] 86 85 18 | 83 38 30 

it 40 || 102 36 | 100 57| 99 16| 97 35| 9553] 94 10| 9226] go 41| 8856] 87 10} 85 25| 83 39 20 
50 103 48 | 102 03 | 100 17 | 98 29 | 96 40| 94 51 | 9300| gr 08| 89 16} 87 23] 85 30} 833 10 

X 00 || 105 10| 103 18 | ror 25 | 99 30} 97 34| 95 36| 93 37|° 91 38| 8937] 87 36] 8535] 83 33 Ir 00 
10 106 44 | 104 44 | 102 44 | 100 40 | 98 35 | 96 28| 94 20| 9210] 89 59] 8749} 85 37} 83 26 50 
20 108 33 | 106 25 | 104 1§ | 102 o1 | 99 46 3 28 | 95 08} 92 47} 9024] 88 o01| 85 37| 83 13 40 
30 110 42 | 108 24 | 106 03 | 103 37 | 101 09 38 | 9604] 93 90 51| 8813| 85 34] 82 56 30 
40 113 16 | 110 47 | 108 12 | 105 34 | 102 50] 10003 | 9712] 941 gI 22| 88 25] 85 28| 82 30 20 
50 116 23 | 113 41 | 110 53 | 107 57 | 104 55 | Ior 47} 9835] 9518} 91 58| 88 37| 8515] 81 54 10 

XI 00 120 17 | 117 21 | 114 15 | 111 00 | 107 35 | 104 02 | 100 21 | 96 34 92 43 | 8849] 8455] 81 oF I 00 
10 125 13 | 122 03 | 118 39 | 115 00 | III 09 | 107 02 | 102 44 | 981 93 41 or | 8421 | 79 43 50 
20 131 35 | 128 14 | 124 33 | 120 30 | 116 05 | 111 17 | 106 08 | 100 42 | 94 59| 8913] 83 23 77 41 40 
30 139 55 | 136 34 | 132 44 | 128 22 | 123 23 | 117 45 | 111 27 | 104 32 | 9707] 8925] 81 41} 741 30 
40 150 47 | 147 50 | 144 19 | 140 03 | 134 52 | 128 32 | 120 50 | 111 38 | 101 02 | 8g 37 |: 78 08 | 67 2 20 

Xi 50 164 24 | 162 35 | 160 18 | 157 21 |i 15326 | 148 oO | 140 16 | 128 45 | 111 51 |. 89 48 |, 67.45 | 50 42 XII 10 

h.m.\ hom.| hom.| hom.| hom.| hom.| hk. * h. ~ him.| hom.|, hom.| hom. : 

Sun rises . 6 00 $1504 S158] 8 SY. oO7 eS 55 555] 554} »5 54]; §53 |} Sun rises. 
Sun sets . 6 00 ee 6 o1 6 02 6 03 | 603 6 04 6 04 6 05 6 06 |; See 6 07 || Sun sets. 

y y ° 2 ° ° o 4 ys 
Azimuth . go oo | 88 59 & 59 &% 58 &5 87 ; 84 56 83 85 82 55 |’ 81 84 80 53 9 §2 Pay (3 52 Azimuth. 

In North latitude the azimuth is reckoned from North { 
to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 9°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 12° | 13° | 14° | 15° | 16° | 17° | 28° | 19° | VO° | VEC | VB° | Vs° Dec. 

f April. May. June. 

22 | 35 | 28 I | ih ata | 1 | 16 | 21 | 2% ont, cto 

August. July 
Apparent 22 | 39 | 16 | Te a Ne 2 | 4 | 199 | 2 f 3 Apparent 
Time. Time. 
A. M. October. November. December. ae 

25 | 28 | 31 3 | 6 | 10 | 14 | 17 | 22 | 27 3 II 

February. January. 

18 | 15 | 12 | 9 | 5 | 2 29 | 25 | 21 | 16 10 2 

he. m. or Oe or or @ .€ or oO. ? CMY or aye or GF h. m. 

| 

Oe ea cics'se clea dip e's oforedionle aie beeen Ma Pawar ess 72 49| 7150] 7051 | 69 52| 68 53| 6754} 66 54 10 

VI oOo 7809 | 7709] 7610} 7511] 7411} 73 12| 7213] 7113| 7014] 6914| 6815] 67 15 Vi 0O 
10 78 30| 7731 | 7631] 7532| 7432| 7333| 7233] 7133| 7033] §934| 68 34) 67 34 50 
20 78 51| 775t| 7651 | 7551 | 745% | 7351 | 7252] 7151) 7051 | 6951} 6851 | 67 51 40 
30 79 11 | 78 10| 77 Io 1o| 7509] 7409] 7308] 72 08| 7107] 7007| 69 06| 68 05 30 
40 79 29| 78 28'| 7727] 7627] 75 20| 74 25| 73 24| 7222] 71 21 | 7020| 6919] 68 18 20 

50 || 79.47| 7845| 7744| 7642| 7540] 7439] 7337| 7235| 71 33| 7031 | 69 29| 68 28 10 

VEE OO || 803] 79 0r/| 7758| 7656] 7554] 7451 | 7349] 7246} 71 43| 7041) 69 38| 68 36 Vv 00 
10 || 8018| 79 15| 7812| 7799| 7605| 7502] 7359] 7255] 7151 | 7048| 69 44| 68 41 50 
20 || 80 33 79 29 | 78 a 77 20| 76315] 7511] 7407} 7302] 71 58| 7053] 69 49| 68 44 40 
30 80 46| 79 41} 78 36! 7730] 7624) 7519] 7413] 7307| 7202] 70 69 50 | 68 45 30 
40 8059 | 7952] 7846} 7739] 7632| 7525] 7418| 7311 | 7204] 7057) 69 49} 68 43 20 
50 81 11 | 8002] 7854] 77 46| 7637] 7529] 74 20| 73 12| 7203] 7055| 69 46} 68 38 10 

Vili OO 81 21 | 8011 | 79 or | 7751 | 7641} 7531 | 74211 73 11 | 7200! 7050} 69 40| 68 29 IV 00O 
10 81 31 | 8019] 7907| 7755} 7643| 753%} 7419| 7397] 71 7° 43 | 69 31 | 68 20 50 
20 || 8139] 8025) 7911 | 7757| 7643] 75 74 14 | 7300} 71 46| 7032} 6919} 68 05 40 
30 81 46 | 8030) 7913] 7757| 7649| 75 7407 | 7251 | 71 35 | 70 19 69 03 | 67 47 30 
40 81 52, | 8033} 7913| 7754] 7635] 7516] 7357| 7238| 7119} 7o or 43. | 67 25 f 20 
50 81 57| 8035} 7912} 775°] 76 27| 7505| 7343| 7222| 7100} 6939] 6818) 66 58 10 

1X 00 82 00| 8034|/ 79 08! 7743] 7617! 7452) 73 26| 7201] 70 37 12| 67 49| 66 25 iil 
10 || 8202} 8032] 79 02| 7732| 7603| 7433| 7395| 71 36] 7o 08 40} 6713| 65 47 50 
20 82 or | 80 27 52/ 7718! 7544] 7411] 72 3 7I 05 33 | 6802] 6631] 65 oF 40 
30 81 58} 8019} 7839) 77 00 21 | 73 43 | 7205| 70 28 52 | 67 16| 65 42] 64 08 30 
40 81 53 | 8007| 78 22| 76.37] 74 52 |. 7399] 71 25 43 | 6802] 66 22| 64 43| 63 06 20 
50 81 44| 79-51 | 7759] 7608] 74 72 27 | 7° 37 49 | 6703] 6518] 63 34| 61 52 10 

xX 00 81 32| 7931 | 973°} 7531} 7332] 71 35 39 | 6745} 65 52| 6401} 6212] 60 25 i 00 
10 81 14| 7904 | 7653} 7445 | 7237 | 7° 32 6 28 66 26 | 64 27| 6230} 6035] 58 44 50 
20 || 8050}] 78 76 07 | 73 47| 71 30] 69 5 67 02 | 64 52| 6245} 6041} 58 40] 56 43 40. 
30 8017} 77 41 | 75 06| 7234] 7o04| 67 65 15 | 6256] 6041 | 58 30 22 | 54 20 30 
40 79 34| 7640| 7349] 7101} 68 % 65 37 | 6302} 6033] 5818] 5550| 53 37| 5I 29 20 
50 78 37 | 7519| 72 00 | 65 63 04 | 6016] 57 36] 5500| 5236) 5016/| 48 05 10 

XI 00 77 11| 73 27| 6949] 6619} 6259] 59 56 44] 5352} 51 10| 4837) 46314) 43 I 00 
10 75 11 | 7o 49| 66 62 39 | 5855| 5525} 5209] 4997] 4619) 43 43] 41 18| 39 95 50 
20 72 10 3 62 02} 5730] 5321} 4935 | 4609| 4302] 4012] 37 39] 35 20 33 13 40 
30 67 13| 60 5504 | 5000] 4531 | 41 38 12 12| 3234] 3014] 28 09 30 
40 Io | 5022] 43 56] 38 39 34 2: 30 49 | 2750] 2519] 2310] 21 19} 19 43| 18 19 20 

XI 50 39 07 | 31 18] 2552] 21 56] IF ss 16 40} 1450| 13 21 | 1207] 1105] 1011 9 25 XII 10 

i h.m.| h.m.| him.| him.) him.| him.) h We h.m him.| h x him him 
Sunrises. . 5 52 52] 55%} 55°] § 50 49) 5 47 47 45] 5 Sun rises 
‘Sunsets... 6-08 3 6 09 6 Io 6 Io ee 6 12 ea, Pe aA 15 eae Sun sets. 

: TRE ° Oo ¢@ od ° o 4 od Oo ¢ ‘ es 

Azimuth . . 77 513 | 7650| 75 49| 74 48| 7348] 7247| 71 46| 7045] 69 44 8 44| 67 43| 66 42 |} Azimuth 

to East when the time is A. M. _ South latitude the azimuth is reckoned from South { to West when the time is P; M 



‘ 3 2 

TRUE BEARING OR AZIMUTH. 

LATITUDE 10°. 
ree 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° | og 2° 3° 4° 5° 6° at 8° 9° | Zoo | mae Dec. 

March. April. * 

21 | 23 | 26 | 28 | ore 3 | 5 | 8 | Ir | 13 16 | 19 

September. August. 

Apparent 23 | 2t | 1% | 16 PSS PRO ee Se iy 30 | 28 | 25 Apparent 
-. Time. oy a Time. 
A. September. October. Pom. 

23 | 26 | 28 I | | 6 | 9 | 1I | 14 | 17 | 19 | 22 F 

: March. February. 

21 | 18 | 16 | 13 | It | 8 | 6 eg 5 26 | 23 20 

Iho Mm. Oo. Ff ie yeh ae ee Oo # <td (2 Pa ey | > al or "> 2 h. m. 

; | 

VI 0O go 00 | 89 or | 88 02| 87 03| 8603] 85 04 | 8405] 83 06| 8207] 81 08| 8009] 79 10 VI oo 
10 g0 26 | 89 27| 8828] 87 29] 86 29] 85 30| 84 31 | 83 32] 8232] 81 33| 8034| 79 34 50 
20 go 52| 8953| 8854/ 8755 | 8655] 8555| 84 56| 83 56| 8257| 81 57] 8058] 79 58 40 
30 9119 | 9019] 89 19] 88 20} 87 20] 86 20| 85 20| 84 20| 83 20| 8221] 8120] 80 20 30 
40 91.45 | 9045} 8945] 83 45] 8745] 8645| 8544] 84 44| 83 43] 82.43] 81 43| 80 42 20 
50 92 12| 9112] gor} 8910] 88 10| 8709} 8608] 8507] 84 83 05 | 8204] 81 03 10 

VIL 00 92 40| 91 39| 9038] 89 36| 8835] 8733] 8632] 8530] 84 28| 83 27] 8225] 81 22 Vv oo 
10 || 93.08 | 9206 91 04) 9002) 89 00} 8758) 8655 | 8553] 84 50] 83 47| 8245] 8x 4r. 50 
20 93°37 | 9234] 9£ 31] 9028] 89 25] 88 22) 8718) 8615] 85 11} 84 08| 83 04] 8200 40 
30 94 07 | 9303] 9159] 9955) 8951 | 88 47 | 87 42] 86 38| 8533] 84 28} 83 23] 82 18 30 
40 94°38 | 93.33 92 28| 91 23| 9017] 89 12| 8806 | 8700] 8554] 84 48| 83 4U| 82 35, 20 
50 || 95 10) 9404] 9257] 91 51 | 9044] 89 37| 88 29| 87 22] 8615] 8507] 8359] 82 51 10 

VIII 00 95.44 | 94 36| 93 28| 9220] 9111 | 9003] 8854] 8745] 86 36] 85 26| 8416] 83 o7 ¥ 
10 96 19 | 9509 | 94 00} 9250] 91 39] 9029] 89 18 | 8807] 86 56] 85 45 | 84 33] 83 22. 50 
20 96 56 | 95 45] 94 33] 93 21 | 9209] 9057] 89 44| 8831 | 87 17] 8604] 84 50] 83 36 40 

\ 30 97 36 | 96 22] 9508 | 93 54] 9240] 9125 | 90 10] 8854] 87 38] 86 22| 8506] 83 50. 30 
40 98 17 | 97 02 9% 45 | 94 29] 9312} 91 54 | 9037] 89 18 | 88.00] 86 41 | 85 22] 84 03 20 
50 99 093 | 97 44 25 | 95 0 | 93 46| 92 25| 9104] 89 43] 88 22] 8700] 85:39] 84 16 10 

1X 00 99 51 | 98 30} 97 08| 95 45] 94 22] 9258] 91 34] 9009] 88 44] 8718] 85 84 27 Iti 00 
10 || 100 44 | 99 19 | 97 54 % 2 95 00 | 93 33 | 925] 9036] 8907] 87 38 86 OB 84 38 50 
20 10142 | 100 13 | 98 43 3 13} 95 42] 94 10] g2 3 9105] 89 31] 8757] 862 84 8 40 
3O || 102 45 | 1or 12] 99 03 | 96 28] 9451 | 9313] 91 35| 8956] 8817] 86 84 5 30 
40 || 103 56 | 102 18 | 100 39 | 9859} 97 17 | 95.35 | 9352| 9208] 9023] 8837| 8652] 85 06. 20 
50 I05 15 | 103 32 | Ior 47 | 100 OF 13 25 | 9435 | 92 44] 9052] 8859 | 8706] 85 13 10 

X oO 106 45 | 104 55 | 103 04 | Tor 11 | 99 15 | 97 19 | 95 21 | 93 22] 91 22] 89 22| 8720] 85 18 Il OO 
10 108 27 | 106 30 | 104 32 | 102 30 | 100 27 | 98 22| 9615] 94 06| 91 57] 89 46| 87 34) 85 22 ‘ 50 
20 IIO 25 | 108 21 | 106 14 | 104 03 | Tor 50} 99 34] 97 16| 94 56] 9234] 9012] 87 48} 85 24 40 
30 II2 44 | I10 31 | 108 14 | 105 53 | 103 27 | 100 59 | 98 28) 9557] 93 18] 90 40| 8801 | 85 22 30 
40 115 30 | I13 07 | 110 41 | 108 O4 | 105 25 | 102 41 | 99 56| 9703] 9409] 9113] 881 85 17 20 
50 118 ‘51 | 116 16 | 113 34 | 110 46 | 107 50 | 104 48 | 101 40} 98 27] 95 10] OT 50] 88 2 85 06 : 10 

XI 0o 12257 | 120 11 | 117 15 | 114 10 | 110 55 | 107 30 | 103 56 | 100 16] 96 28] 9236| 8841 | 84 46 i 00 
10 || 128 A 125 08 | 121 59 | 118 46 | 114 57 | III 04 | 106 57 | 102 go | 9811] 93 35] 8855] 84 14 50 
20 134 34 | 131 32 | 128 12 | 124 31 | 120 28 | 116 02 | 111 15 | 106 06 | 100 40] 94 57] 89 08| 831 40 
30 142 50 | 139 54 | 136 33 | 132 44 | 128 22 | 123 23 | 117 45 | 111 27 | 104 30 | 97 04| 89 21 | 81 30 
40 153 16 | 150 47 | 147 50 | 144 18 | 140 04 | 134 54 | 128 36 | 120 51 | 111 39 | 101 06 | 89 34] 78 0, 20 

XI 50 ||-165 53 | 164 ‘24 | 162 35 | 160 18 | 157 22 | 153 27 | 148 04 | 140° 19 | 128° 48 | 111 52] 89 47] 67 39 XIE 10 

hem.| h.m.| hom.| h % h.m.| h. = h. h.m.| hom.| ho m.| him.| h. m. ee 
Sunrises. . 6 00 5 59 5 57 > 9 5 5 95 5 54 5.54. 53 52 un TISes, 
Sun sets 6 00 2 a 6 o1 6 02 03 6 04 6 04 6 05 6 06 6 06. 2 07 3 08 || Sun sets, 

° 4 ° ‘ ° t ‘ { : 
Azimuth . go 00 8 59 87 58 rr 57 85 56 | 84 55 83 54 | 82 53 St 53 8 52 59 st R 50 Azimuth. 

In North latitude the azimuth is reckoned from North { 

se. of 

to East when the.time is A. M. - 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 10°. l 
DECLINATION—SAME NAME AS—LATITUDE. 

Dec. | 12° 93°) «BA? | 95° | 16° | L7S.|, BS° | 19° | 2O° | VAS | BV | Vse Dec. 

April. : May. June. 

22 25 | 28 I 5 8 | 12 6 | 2 | 2 ae Be. 

August. ‘ July: 
Apparent 22 | aye | Des tae oe 9 $ «ho? Rim pewe | wa. foe 1 Apparent 
Time. = : . Time. 
A.M. October. | November. | Recember: . P. ™. 

ae 25 | 28 | 3r | 3 6. 10 14 17 [ 22 | 27 3 | It | 

¥ February. : : January. 

18 | 3% | 12 | 9 5 2 29 | 25 | aes | 16 | be) 2 

SS eee or o- a 4 ov or o 7 o 7 ovo. h. m. 

| 

| 

| 

i 

IPO 32 hc scale c seas <foecwneela 74.48| 7349| 7250| 71 51} 7052] 6953] 6854| 67 54| 6655 10 

Wi oO 7 1r| 7711 | 7612| 7513} 7414/] 7315] 7215] 71316] 7017| 69 18| 68 18| 67 19 VI oo 
10 || 7335/7735 | 7636| 7537] 7437) 73 38| 7238| 71 38| 7039) 69 39| 68 39) 67 40 50 
20 | B58) 7758| 738) 7559| 7459] 7359| 72 71 59| 7059] 69 59| 68 67 59 40 
~~ 79 20 bs 20 | 77 20" 2 20} 75 1 7419] 73 s 72:18 | 71 17| 7017 @ 16 4 16 La 

41 41 | 77 40 39 | 75 74 37 | 73 72 35 | 71 34) 7° 33 y 3r 3° 
50 & or| 79.00/- 7758} 7657] 7555] 7454| 7352| 7250] 71 48| 7046) 69 44/ 68 42 10 

Vir OO 8020] 79 18} 7816] 7714| 7611| 75.09] 7406] 7303] 7201] 70 58| 69 56| 6853 Vv oo 
10 80 38 | 79 35| 78 32| 7729) 7626) 75 23] 7419| 7315| 7212] 71 08| 7004) 69 or 50 
20 80 56 | 7952] 78 48| 7743| 7639! 7535 | 7430) 73 25| 7221 | 71 16| 7o1L| 69 07 40 5 
30 || 81 12} 8007| 7902] 7756) 7651) 75 45| 7439] 73 33| 72 28| 71 22] 7016| 69 10 30 
40 8r 28 | 80 22 79 15 78 08 | 77 01| 7555| 7447| 7340] 72 32 ES 7o 18 | 69 It 2 20 
50 81 43 | 8035] 79 78 18] 77 10 or] 74 52| 73 44| 7235| 71 Jo 18 | 69 09 10 

VEE OO || 81 57| 8047| 7937] 78 27| 7716| 7606) 7456) 7346] 7235} 7125] 7015 04 Iv 00 
10 || 8210} 8058|/ 79 46| 78 34| 7720] 7610] 7457) 7345| 7233| 7121 | 70 99 6 57 50 
20 82 22| 81 08 79 54| 78 40| 7725| 7611| 74560] 73 42| 72 28| 7114] 6959| 68 45 40 
30 82 33 | 81 17 oo | 7 43 77 27; 7619! 7453} 7336) 7220| 7103| 6947] 68 31 30 
40 82 44 | 81 24| 8005| 7846] 77 26| 7606) 7447) 73 28| 7208) 7049| 6931 | 68 12 20 
5O || 8253! 8131 | 8008] 78 46) 77 23! 7600} 74 73 16| 7153! 7031] 69 10! 67 49 10 

IX 00 83 01} 8r 80 78 43| 7717) 75 51| 742 7259| 71 34| 7009/| 68 44} 67 20 Iii oo 
10 83 08 Sr oe 80 08 78 38 | 7708] 75 38 oe 7239 | 71 10| 6941} 6813] 66 46 50 
20 83 14| 8139 | 8004/ 7 29 7555 | 7521 | 73 47| 7213} 70 40 69 08 | 67 36} 6605 40 
30 83 18 | 81 38| 7957] 78 18} 7638) 7459] 73 20| 71 42| 70 04 28 | 6652] 65 17 30 
40 4 83 20| 81 33| 79 47| 78.02] 7616] 74 31] 72.47] 71 93 $2 21} 6739] 65 59| 64 19 20 
50 83 19] 81 26| 7933] 7741] 7549] 7357] 72.06] 7017 28 | 66 at} 6455} 63 11 10 

xX oO 83.17] 81315} 7913] 7713] 751 7314| 71 16 19} 67 24] 6531 | 63 40] 61 50 Ir 
10 83 10| 8059} 7847) 76371] 74 a 72 21 | 70 14 10| 6607] 6407] 62 10 | 60 15 50 
20 83 00] 80 36! 7813] 75 52] 7331] 7113] 6857} 6644| 64 62+26 | 60 22| 58 19 40 
30 82 43 | 8004] 77 28] 7452] 7220 49 | 67 22} 6458 62 60 21 | 5810] 5603 30 
40 82 19 73 22| 76 7 73 36| 70° 47 93 65 22) 6247| 6016] 57 52| 5532] 53 19 20 
50 || 81 44 23) 75 7t 54| 68 46| 65 46| 62 50 00 | 57 20| 5446} 5220] 5000 10 

XI OO 80 52| 7702] 73 16 3 66 06 | 62 59 32] 5630] 5337] 5055] 4822] 4558 I 00 
10 79 35 | 75092) 70 36 @ 33 62 281 58 42) 5510] 51 5 52 | 4603) 43 28] 41 03 50 
20 || 7733| 7291| 6647/ 61 52] 57 20/ 5310] 49 23 s 4249 | 3959| 37 26| 35 07 40 
30 || 7495| 67 04| 60 39] 5456] 4950| 45 21| 41 27 or | 3501 | 32 22| 3003] 27 58 30 
40 67 22] 5802] 5014] 43 49 33 34 144| 3040] 2741 | 2515 | 2302] 2211.) 19 35 20 

KI 50 5035| 3859| 3110] 254 2149 | 18 §2| 16 35]. 14 45 | 13 16| 1202] If 00] 1007 XII 10 

h.m.| h.m.| h.m.| hem. A. me h. m: hem.| hom| hem.| hom.| hem! hom) 
Sun rises. 51 5st se 49 : 5 5 47 4 45 44) 543 un rises 
Sun sets , 2 09 2 09 10 2 It 2 12 6 12 6 13 2 14 2 15 2 1 2 16 17 Sun 

o7 o£ Ql ° O~ 2 o¢ ° ° y o4 4 | o 7 x 
Azimuth . | 77.49| 70 48| 7547| 7446) 73 45° 72 44) 71 43| 7042] 69 42 68 40 39 | 66 37 || Azimuth 

ss couth J to East when the time is A. M. r 
In South latitude the azimuth is reckoned from South to West when the time is P. M. 

35028°—No. 71—16——3 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 11°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. Pina ES sige Wak chs CB: Soak mS a colle ed UO | 10° | 11° Dec. 

March. April. 

21 | 23 | 26 | 2 | 31 3 | 5 | 8 | II | 13 16 | * 19 

September. August. 

Apparent Ng et Res hee Pad A. eG RS Gi SR a eas go | B | 25 Apparent 
Time. Time. 
A.M. September. October. Py. mM. 

23 | 26 | 28 I | 4 6 | 9 | 1 | 14 | 17 | 19 } 22 

March. February. 

21 | 18 | 16 13 | 1I | 8 | 6 | 3 | I 26 | 23 20 

hy. ™. o or <9 Mee tS ae | o r Ay. o fr or Of SO ut o f ° he. me 

VI 00 go co | 89 or | 88 02} 87 03] 8604} 85 66} 8407] 8308] 8209] 8110} 8011 | 79 12 vi 
10 || 90 29] 89 30} 8831] 8732] 8633] 8534] 84 34| 83 36] 82 36| 81 37] 80 38 39 50 
20 90 57 | 8958} 8859] 8800}| 87 0or| 8601] 85 02] 84 03] 8303] 8204} 81 04 05 40 
30 gt 26| 90 27| 89 27| 88 28] 87 28| 86 29] 8&5 29 | 84 29] 83°30] 8230] 81 30] 80 30 30 
40 || 91 56| 9056] 89 56| 88 56 as 86 56 | 85 56] 84 83 55 | 8255] 81 55 Bo 54 20 
50 92 25| 91 25 | 90 25] 89 24 24 | 87 23 | 86 22] 85 22 21} 83 20| 8219] 811 10 

VII 0O 92 56| 9155 | 9054] 8953] 8851 | 8750] 8649] 85 47] 84 46| 83 44| 8242] 81 40 Vv oo 
10 93 27 | 92 25] 91 23| 9021 | 891 88 17} 8715] 86 3 85 10] 84 08| 8305] 82 02 50 
20 93 58| 9256| 91 53| 9051} 89 88 45 | 87 41 | 86 85 35 | 84 31} 83 27] 82 23 40 
30 || 9431 | 9327] 92 24] 91 21| 9017] 8912] 8808} 8703] 85 59] 84 54| 83 49] 82 44 30 
40 95.05 | 9400] 9256] 91 51 | 9046| 89 40} 8835] 87 29] 8623] 8517] 84 11 | 83 04 20 
50 95 49| 94 35 | 93 29| 9222] 91 15| 9008} 89 01 | 87 54| 8647] 85 39} 84 31 | 83 24 10 

VIELE OO 96 17 | 95 10] 94 02 54} 91 46| 90 38| 89 29] 88 20] 8711 | 8602] 8452] 83 43 iv oo 
10 95 47} 94 38| 93 28| 9218] 91 08| 8957 | 88 47 a 36 | 86 25} 85 13 | 84 or 50 
20 || 97 37 95 15 | 9403] 9251 | 91 39] 9026} 89 13 oo | 86 47| 85 33 20 40 
30 20| 9707} 95 54} 9440| 93 26| 9211 | 90 89 41 | 88 25| 87 10 85 54 | 84 37 30 
40 || 99 06 3 51 35 | 95 19] 9402] 9245] 9127] 9009] 88 51| 87 33 14 55 20 
50 || 99 55 37 | 97 19 00 | 94 40! 93 20] 9200! 90 39] 89 18| 87 56| 86 34! 85 12 10 

Ix 00 100 48 | 99 27| 98 06| 96 44] 95 21 | 9358] 9234] 91 10} 8945 | 88 20| 8656] 85 29 iil 
10 || ror 46 | 100 22 | 9857] 97 31.4 9605] 94 38| 93 11] 9143] 9014} 8845] 8715} 85 45 50 
20 || 102 49 | 101 21} 99 53| 98 23} 9653] 95 22] 9350] 9217] 90 4 89 10 | 87 36 02 40 
30 || 103 58 | 102 27 | 100 54 | 99 20| 97 45 % 94 32 | 9254] 91 16) 89 37| 8757| 86 18 30 
40 || 105 15 | 103 38] 102 or | 100 22] 98 41 | 97.00] 95 18| 93 34| 91 50| 90 05 19} 86 33 
50 106 40 | 104 59 | 103 16] 101 31 | 99 45] 97 57 | 94 18 | 9227] 9035] 8842] 8649 10 

xX 00 108 17 | 106 30 | 104 41 | 102 49 | 100 56] 99 O1| 97 04| 9507] 9397] 9107] 89 :06| 87 04 i 00 
10 IIo 08 | 108 14 | 306 18 | 104 Ig | Yo2 18 | 100 13 96 of | 93 53] 91 44| 89 31 | 87 20 50 
20 I12 15 | 110 14 | 108 ro | 106 o2 | 103 52 | tor 38 | 99 22| 97°04} 94 44| 92 22| 8959] 87 35 40 
3O || 114 44 | 112 35 | 110 22 | 108 04 | 105 42 | 103 18 | 100 49 | 98 17] 95 43] 93.07] 90 29 oA 50 30 
40 117 40 | 115 22 | 112 59 | 110 30 | 107 55 | 105 17 | 102 33 | 99 45 53 | 9359] 91 02 04 20 
5O || rar 11 | 118 44 | 116 10 | 113 28 | t10 40 | 107 43 | 104 41 | 101 33 | 98 20] 95 02] 91 42] 88 I9 10 

XI 00 125 27 | 122 51 | 120 06 | 117 10 | 114 O5 | I10 49 | 107 24 | 103 51 | 100 09 22 2 88 34 i 00 
10 || 130 43 | 128 or | 125 05 | 121 55 | 118 32 | 114 53 | III 00 | 106 54 | 102 35 3 06 os ES 88 48 50 
20 137 16 | 134 31 | 131 30 | 128 10 | 124 29 | 120 26 | 116 o1 | 111 12 | 106 03 | 100 35 | 9453] 89 03 40 
30 145 24-| 142 49 | 139 53 | 136 32 } 132 43 | 128 21 | 123 23 | 117 III 25 | 104 29 | 97 01 | 8917 30 
40 || 155 22 | 153 15 | 150 47 | 147 51 | 144 20 | 140 05 | 134 55 | 128 36 | 120 53 | 111 40 | 101 02 | 89 31 20 

XI 50 || 167 07 | 165 53 | 164 25 | 162 36 | 160 19 | 157 23 | 153 29 | 148 07 | 140 22 | 128 52 | 111 54 | 89 46 XII 10 

; h.m.| h.m.| h.m.\| h.m.| hom.| hom.| hom.| hom.| hom.) hom.| h.m.| h.m. F 
Sun rises. 6100} S95559 }0 S258) 2258 tS 5e| penne 5 55) (558 [ "S:54) = 6253) reves 51 || Sun rises. 
Sun sets . 6 00 6 oI 6 02 6 02 603} 6-04 05 6 05 6 06 6 07 6 08 og || Sun sets. 

Azimuth . go oo | 88 59 & 58 % 87 85 56 84 54 83 53 "82 52| 81 st So 50 59 49 B 47 Azimuth, 

oe : * : +, {to East when the time is A. M. In North latitude the azimuth is reckoned from North to West when he tine a BE: 

‘ 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 11°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 12° | 43° | 24° | 15° | 16° | 17° | €8° | W9° | VO° | VEC | V2 | Ve Dec. 

April. May. june. 

22 | 25 28 I | 5 8 | 12 16 | 21 | 26 I | 10 

August. july. r 

Apparent 22 | 19 9). of. Sf 's ee Bl, ee ae] sf 8 Apparent 
Time. Timie. 
A. M. October. November. December. P.M. 

25 | 28 31 3.2] 6 | 10 | 14 | 17 22 | 27 3 | II 

February. January. 

1S 3S 12 | 9 | 5 | 2 29 \ 25 | 21 16 BD) | 2 

h. m. Crs 2 Se or or Oe 6 or ore eo 2 Qf or or a-iF h. m. 

V 50 |... .-...|-------- 75 47| 7448] 7349| 725%] 7152| 7053| 69 54] 68 54| 67 56| 66 57 10 

Vi oO 78.13] 7714] 76315| 7516| 7417] 7318] 72 19| 71 19| 7020} 6921 | 68 22] 67 23 VI oo 
10 78 39 | 77 40| 76 41 33 42| 74 42| 7343| 7244| 7144] 7045| 6945 | 68 45| 67 4 50 
20 79 05 | 78 06} 77 0 06) 75 7407 | 7307) 7207| 7107| 7007| 6907) 68 07 40 
30 79 30 | 7830] 7730] 7630] 75 29 | 7429] 7329] 7228) 71 28| 7027) 69 27| 68 2 30 
40 79 34 78 53 | 7752) 7652] 7551] 745°] 7349| 7248) 7147) 7046) 6945} 68 43 20 
50 16} 79 15 14 | 77 12 Ir | 7599] 74097| 7306| 7204] 7102/ 70 00/ 68 58 10 

VIE 00 80 38 | 7936] 7834| 7732} 7629| 75 27| 7424] 7322) 7219) 7116] 7014] 69 11 Vv 00 
10 80 59 2 56] 7853] 7750| 7647| 7543} 744°} 73 36| 7233} 7129) 7025| 69 21 50 
20 || 81 19 15} 79 11 07 | 77 02 i 58] 7454] 73 49| 7244] 7139} 7035| 69 30 40 
30 81 33 80 34] 79 28| 7823) 77 17 1r| 7505 | 7400} 7254| 71 48| 70 42| 69 36 30 
40 81 80 51 | 79 44| 78 37| 7730| 76:23] 7516) 7409] 7302] 71 54| 7047] 6 39 20 
50 8215 | 8107] 7959] 7851.| 7742] 7633] 75 24| 7416] 7307] 71 58| 7049] 69 40 10 

VIII 0O 82 33 | 81 23 | 8013] 79.03| 7752} 7642] 7532] 7421] 73 11 | 7200| 70-49 69 39 Iv 00 
10 8250} 8138] 8026] 7914] 78or| 7649] 7536) 7424] 7312] 7159] 7047| 69 34 50 
20 || 83.06] 81 52| 8037] 79 23| 7808|. 7654] 7539) 7425| 7310) 7155| 7041 | 69 26 40 
3O || 83 21 | 82 04 |, 8048] 79 31] 7814) 7657| 7549! 74 7305 | 71 49| 7032] 69 15 30 
40 83 36 | 8216] 8057] 7937] 78 1% 76 57 | 7538 | 74:18 | 7258] 7139} 70 19 6 00 20 
50 83 50! 8227] 8104} 79 41| 7818) 7656] 7533! 74310] 7247!) 71 25 | 7003 41 10 

x 00 84 03 | 8237] 8110] 7944| 7817] 7651] 75 25| 7359] 7233] 7107| 69 42| 68 17 1k 00 
10 8415 | 8245] 81 14} 7944| 7814} 7643] 7513) 73 43). 7213] 7° 44 2 15 | 67 47 50 
20 84 27| 8252] 8117| 7942| 7807} 7632| 7457] 73 23] 7149) 70 16 43 | 67 11 40 
30 8437 | 8257] 8117] 7936| 7756} 7616) 7436) 7257| 71 18 41 | 6804 | 66 27 30 
40 84.47} 8301] 8114] 79 28) 7741 | 7555| 7410) 72 25| 70 41 58 | 67 16 | 65 35 20 
50 8455 | 8302] 8108] 7914] 77 21| 7529] 73 37| 7145} 69 55| 6807| 6619) 64 33 10 

xX OO 85 92 | 8300] 8057/| 7856) 7655| 7454] 7254| 7056) 6859 pie 65 10 | 63 18 IE 00 
10 85 07 | 8255] 8042] 7831| 76 20| 7411] 7203] 6955] 67 51| 65 63 47 | 61 49 50 
20 85 10| 8245] 8021 | 7758| 7535| 7315] 7° 68 40} 66 64 15 | 6207| 60 02 40 

30 85 09 | 82 30] 7951} 77 14| 74 38| 7204] 69 67 05| 64 41 | 62 21} 6005] 57 30 
40 85 P. 82 07 o9 | 7615] 73 22| 7033] 67 47| 6507] 6229} 6000) 57 34| 55 14 20 
50 84 81 33 12} 7455| 72 41 | 6833] 6531} 6234| 5945] 5794] 54 28| 5202 10 

KE OO || & 37| 8043] 7651| 7395| 69 27| $554] 6232] 59 18|/ 5615 21 | 5039| 48 05 I 00 
10 84 79 27 | 7453| 7029| 6615} 6216| 5830) 5458} 51 41 ry 38 | 45 49 43 13 50 
20 83 11 | 77 26| 71 50| 6636) 61 4o| 57°08] 5258] 49 10] 4542) 4235 | 3946) 37 12 40 

® 30 81 31 | 73 59] 66 56| 60 30] 54 44 4 38} 45 10| 41 15] 3750] 3450] 3211 | 2951 30 
40 77: 58| 67 15| 5755| 5004] 43 38 23 | 3405] 3031 | 27 32| 24 56| 2253 | 21 02 20 

XI 50 67 33} 502 38 50| 3104] 2538} 21 43| 18 46| 1629] 14 40} 1311} 1157] 1055 XIE 10 

h.m.| h.m.| hom.| h.m.\ hom h.m.| hom.| hom.\| hom.| h.m.\ him h. m. 

Sun rises. 5 51 3 so} 549 : 48 : 47 5 46| 5 46 45:(=-5 43] 5 42 4t || Sun rises. 
Sun sets . 6 09 10 611 12 14 6 14 15 61 17 6 18 19 |} Sun sets. 

° ° ° o 7 of o 4 o 4 oO" ‘ ‘ 

Azimuth . fy 46 | 36 45| 75 44| 7443) 9342| 7240] 71 39| 7038| 65 37| 68 35| 6734 | 6 33 || Azimuth. 

In South latitude the azimuth is reckoned from South 
to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 
= =e 

LATITUDE 12°. ee 
DECLINATION—SAME NAME AS—LATITUDE. 

Dec., is Re ie Be. 4° | §° 6° te s° 9° | 40° | mae Dee. 

March. i April. 
/ 

2r | 23 26 | 28 | 31 | 3 | 5 | 8 | Lt da legit | 16 4 19 ‘ 

1 ; September. August 

Apparent, 233 | 2 | 18 i as ack es qeenk Na fe: Mees eee a Rage go | | 85 Apparent 
Time. Time. 
A.M. .. September. te ioe October. bie P.M. 

23 , | 2 | 28 amd Ga. Wee Pe fe: oa (a a ey Ye eee. Sele OZ +e 

March. | February. 

Bred en Seka Sama aoe Ca < MWe) Robe a (Se bai SIM SOR Rode ae 26 | 23 | 2 

he. m. EA bore hs Ge Hi aee or of o 7 or or o? a + or h. m. 

i 

VI OO g0 00} 89 or | 8803] 87 04| 8605) 8507) 8408 8309 8210/ 8112} 8013] 79 14 VI 00 
10 || 9031} 89 32| 88 34| 87 35| 86 36 85 37 | 84 38| 8339) 8240] 8141! 8043| 79 44 50 

) 20 9 03 | 9004 | 8905] 8805] 87 06 08 | 85 08| 8409] 83 10| 8211 | 81 12}| 8012 40 
; 30 ||. or 34) 9035 | 89.35 | 88 36 7 37 | 86 38 85 38 | 84 39 | 8339 | 8239] 81 39 | 80 40 30 

40 92 gt 06} go 07| 89 07 07 | 87 07 07 | 8507] 8407! 8307] 8207] 8107 20 
50 92 39 | 92 38| 9038] 89 38| 8838 | 87 37] 8637] 85 36] 8435 | 83 34] 82 34 | 81 33 10 

Vil OO 93 11} 9211] 91 10} 9009] 8908] 8807] 8705]| 8604] 8503] 8401} 8300] 81 58 Vv oo 
' 10 93 45 | 9244] 91 42 41 | 89 39] 88 37| 8735 | 8633 | 85 31 | 84 29| &3 26| 82 23 50 
' 20 94 20} 93 18] 9215] 9113] 9010] 8907] 8804] 87 oI 8 84 54 | 8351 | 82 47 40 

30 9455 | 93 52] 9249] 91 45] 9042] 89 38| 88 33] 87 29 25 | 85 20| 8415) 83 I0 30 
40 98 32 | 94 28| 93 23| 9218] 91 14| 9009] 8903 | 87 58| 86 52 85 46 | 84 40| 83 34 20 
50 Ir] 9505] 93.59| 9253] 91 47] 9040] 89 34} 88 27| 87 I9 12} 85.04 | 83 56 10 

VIE 00 96 51| 95 441 9437] 9329] 9221! 9113] 9005| 8856] 87 471! 86 38| 85 28 "84 19 Iv 00 
10 97 33 | 96 24] 95 15 94 06 | 92 gt 46 | 90 36/ 89 26| 88 15] 87 04 85 52 | 84 41 50 
20 17 | 97.07 a8 56| 9445] 93 33 | 9221 | 95 09| 89 56] 8843 | 87 30 17} 85 03 40 

' 30 99 94 | 97 52 39 | 95 26| 9412] 9257] 91 43| 90 28| 8913] 8757 | 86 41 | 85 25 30 
40 99 54 39 | 97 24 08 | 94 52] 9335 | 9218] 91 or | 89 43 25.| 87 06 85 47 20 
50 || 100.47 | 99 30 12} 9654] 95 35| 9415] 9255) 9135] 9014] 8852) 87 31 09 10 

ix 00 ror 45 | 100 25 | 99 04| 9743] 96 21] 9458] 9335] 9211] 9046] 89 22} 87 56] 86 30 ' Ii oo 
10 Io2 47 | Ior 24} 9959] 98 35 97 I0 8 43 | 9416}| 9249] 91 21] 89 52 8h 23 | 86 53 . : 50 
20 103 55 | 102.28 | Ior Of | 99 32| 98 03 32} 95 01 | 93 29} 91 57] 9023] 88 49| 871 40 
3O || 105 10 | 103°39 | 102 08 | 100 35 | 99 OL | 97 26] 95 50) 9413} 92 35| 9057 | 89 17 pai 3 30 
40 106 32 | 104 57 | 103 21 | LOI 43 | 100 04 | 98 24 43 | 95 00| 9317] 91 32] 89 47 or 20 
5O || 108 04 | 106 25 | 104 44 | 103 OL | Ior 15 | 99 29 | 97 41 | 95 52] 9402] 92 10] 9018 | 88 25 10 

X OO || 109 48 | 108 03 | 106 16 | 104 27 | 102 35 | 100 42] 98 46 94 52| 9253 | 9052] 88 51 II 00 
10 || 111 46 | 109 55 | 108 02 | 106 05 | 104 06 | 102 05 | 100 02 | 97 56| 95 49| 93 40| 91 29/ 89 18 50 
20 II4 02 | 112 04 | 110 03 | 107 59 | 105 52] I03 41 | Ior 27] 99 It 94 32 | 9211 | 89 47 40 
3O || 116 39 | 114 34 | 112 I10 12 | 107 54 | 105 33 | 103 08 | 100 39 | 98 07] 95 33 9256/| 90 18 30 
40 119.44 | I17 32 | 15 14 | 112 51 | 110 22 | 107 48 | 105 09 | 102 25 | 99 36 93 59 | 90 53 20 
50 123 24 | 121 04 | 118 38 | 116 04 | 113 22 | 310 33 | 107 37 | 104 35 | IOI 26 | 98 12 gI 33 10 

XI OO 127-48 | 125 22 | 122 47 | 120 OL | I17 06 | 114 00 | 110 45 | 107 20 | 103 45 | 100 03 | 9615 92 22 1 00 
10 || 133 10 | 130 40 | 127 57 | 125 02 | 121 52 | 118 29 | 114 50 | 110 57 | 106 50| 102 31 | 98 01 | 93 24 50 
20 139 42 | 137.13 | 134 12 | 131 28 | 128 09 | 124 28 | 120 25 | 115 59 | III 11 | 105 O1 | 109 32 48 40 
30 147 39 | 145 23 | 142 48 | 139 53 | 136 32 | 132 43 | 128 22 | 123 24 | 117 45 | ILE 24 | 10g 28 2 59 . 80 
40 157 10 | 155 22 | 153 14 | 150 47 | 147 52 | 144 21 | 140 06 | 134 57 | 128 38 | 120 53 | III 4 | Tor 02 « 20 

KI 50 || 168 08 | 167 07 | 165 53 | 194 25 | 162 37 | 160 21 | 157 25 | 153 32 | 148 10 | 140 26 | 128 57 | 112 00 XII 10 

z ; i" m.| h.m.| h. *“; h.m.| h.m.| h. es h.m.| hom.| hom.| hom.| him.) hom ae 
un rises. . . 00 | 559 57| . § 57 555| 554 53} -5 52 5! 5st un rises, 

San sets... 6 00 6 oO 2 02 2 03 6 03 2 04 6 05 6 06 O7 608, ; 09 og |} Sun sets. 

Azimuth. . . go.00 8 59 87 87 86 56 83 55 84 53 &% 52 82 St 8t 49 80 48 9 47 8 45 Azimuth. 

In North latitude the azimuth is reckoned from North{f° East when Oe ee et 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 12°. 

DECLAINATION—SAME NAME AS—LATITUDE. 

Dee. 12° | 13° | 14° | 15° | 16° | 17° | 18° | 19° | 20° | Vie | 22° | 23° Dec. 

April. | May. i June. 

22 25 | 28 I | 5 8 | 12 | 16 | 21 26 } I ro 

August | july. 
Apparent se % | 1 | tz 9 5 z- || 2 lS es | 33> |. 3 Apparent 

Time. Time. 

A.M. October. / November. December. P. M. 

Hr £25 28 fee hams | ots Lamy peep} 14 a Ua 27 OG ioe 

February. } January. 

18 15.) - Se ee L pred Oe eal | pie 25 | ar | i Gard BAR 2 

lh. m. ors or os os SF om oF a, = oa" # .° o fr o f he. mm. 

. 

| 
| 

MROR YTS os ace elec aow corel oa ene Hanae alee eke Lae ipa aie sia eee ep enmed sl are ale Bach bobloaneuaealearsscas 66 30 20 
50 jj...-..:- 76.46| 75 47) 7448| 7350] 7252] 7153) 7054] 6956} 6857| 6758] 67 00 10 

vi oO 7815| 7716| 7618) 7§19| 74:20] 73 21| 72 22| 71 23] 7024] 6925| 68 26) 67 27 VI oO 
10 78 45 | 7746| 7646) 7547) 74 73 49| 7250) 7150] 7o51| 69 52} 6852) 67 53 50 
20 || 79 13| 7813) 77 14 14] 7515] 7415] 7315| 7216} 7116! 7016) 69 16} 68 16 40 
30 || 79 40| 7840) 7740} 76 40 2 40 | 7440) 73 72 39 | 7139] 7038) 69 38| 68 38 30 
40 || 8 79 °5 | 7 95 O4 | 7503) 74 02 73 01 | 72.00] 70 69 58 | 68 57 20 
50 80 32 | 79 30| 7829] 77 76 75 25| 7423) 7322| 7220| 7118} 70 16| 69 14 10 

VEE OO | 8056) 7954| 7852| 7750| 7648) 7545 | 7443| 7340] 7238| 7135] 7932; 69 29 Vv oo 
10 || 81 20) 8017| 7914} 7811) 77°7| 7604) 7501) 7357| 7253| 7150} 7046) 69 42 50 
20 81 43} 8039} 7935} 7831 | 77 26| 7622) 7517{| 7413] 73 72 03| 7058! 69 53 40 
30 || 8205] 8100} 7955) 78 49 % 44| 7638) 75 32| 74 26| 73 20) 7214] 71 08| 70 02 30 
40 82 27 | 81 21} 8014} 7907] 7800} 7653| 7546] 7439| 7331] 7223| 7116) 70 09 20 
50 82 49 | 81 41 | 8032] 79 24] 7815| 7706] 75*58| 7449| 73 39| 7230) 71 21| 70 12 10 

VIII 00 8 81 80 49 39 | 7829] 7718} 7608! 7457] 7346] 72 71 24| 70 14 Iv 00 
10 8s re 82 33 81 06 i 53 | 7841 | 7729] 7616} 7503]. 7350| 72 71 25} 70 12 : 50 
20 83 49 | 8235} 81 21} 8007) 7852) 77 37| 7622) 75°08) 7353] 72 38| 71 23} 70 08 40 

$0) 83 85) 88| 2) bol te| ea| Be Bel ws| he) oe 28 3 49 09 | 73 49| 72 I 09 9 
50 84 46 | 83 24| 82 oF 8 38 7915| 77 51 6 28 75 9 | 73 42|.-7219 | 7056] 69 34 10 

IX OO || 8505] 8338] 8212] 8045] 79 19 52| 7625| 7458] 73 32| 7206! 70 40} 69 14 hi oo 
10 82 23 | 8352] 8222] 8051] 79 20 u 50] 7619| 74 48| 7318| 71 48| 70 18| 68 45 50 
20 || 85 40] 8405} 82 30 $0 55 79 19| 7744) 7609] 7434] 7259| 71 25| 6951) 6817 40 
30 § 58 | 8417} 8237] 8056| 79 15 7735 | 7554| 7414] 7234] 7055 17| 67 39 30 
40 15 | 84 82 42| 80 55 2 77 21) .7535| 7349} 7294] 70 I9 35 | 66 53 20 
50 || 8632| 84 82 44 | 80 50 55| 7702] 7509] 7316] 71 24) 69 34| 6745] 6557 10 

X OO || 8 49| 84 46] 8243] 8041} 7839] 7637) 74 36} 7236] 7037] 6839] 66 43 |. 64 49 mi 00 
10 | 8705} 8453] 82391 8027| 78151 7604| 7353| 71 44 37 | 67 31 | 65 28| 63 27 50 
20 87 22 | 8457| 8231 | 8007| 77 43| 75 21| 7259| 7o39| 68 22| 66 63 57 | 61 48 40 
30 87 38 | 8457} 82 17 7 37 | 7659) 74 71 49 | 6917} 6649 | 64 23] 6202) 59 45 30 
40 87 54 | 8455] 81 56 58 | 7602] 73.08] 70 18| 67 32/ 6450) 6213) 59 57 15 20 
50 88 10| 84 45| 81 22] 78 or} 74 42] 71 29} 6819] 6515] 6219] §9 30| 5647 | §4 12 10 

XI OO 88 26 | 84 28 | 8033] 76 43 72 $6 13] 65 41 | 6218] 5903] 5559| 53 06] 50 22 I 00 
10 || 88 42| 8359] 7917] 7444] 70 or | 6202] 58 16 44| 5127} 4824] 45 35 50 
20 :| 8858) 8306| 7716] 71 44| 66 27| 61 30) 5656] 5244] 4857] 45 42 21 | 39 31 40 

40 | | 753| Go| s745| ase | | iz| sem | go | of ae| od ge | oe ae 20 I 2| 22 44 
XI 50 89 44 | 67 28] 50 20| 38 44| 3057 b 32 | 21 37] 18 40| 16 23| 14 34] 13 06] 11 53 XII 10 

h.m.| h.m.| h.m.| h.m.\| h.m.| h.m.| him him.) h.m.| him.) h.m.| > him ws 
Sun rises. . > 5 49 38 $47 .* 45 $4 343 $4 541 3 4° 5 Sun rises. 
Sunsets... 10 II 12 13 14 15 16 17 18 19 20 21 Sun sets. 

Azimuth 7 44| 7 42| 75.41| 7439] 7338| 72°36| 7235| 203;| 6 32| © 30| 67 29| 6 27 || Azimuth. 

In South-latitudé the azimuth is féeKoned from South { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 13°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° 1 | ie ie 3° 4° 5° 6° 1 8 gs° 9° | 10° | a9° Dee. 

March. April. $ 
2r | 23 26 | 28 | 31 ee ar | 8 | It | 13 16 | 19 

September. August. 

Ba 8 23 | 2 | 38 | le ae ig) bard” re Sia Peat Nt a | go | 2B | 5 Apparent 
‘ing Time. 

A. M. September. | October. P.M. 

~ 23 | 2 by ea | ame hae. See ie! ee Dy Vek age a” ns Ey SO pO BAR ST 

March. February. 

2r | 18 | 16 | yee | II | 8 | 6 tee, | I 26 | 23 20 

Ike mmc || CO ” oF or 278 of Oo ms ome 0.08 7 S27. D708 h. m, 

VI oOo g0 00 | 89 02| 8803] 870 86 06 | 8508] 8409/ 8311] 8212] 811 80 15} 79 16 VI 00 
10 || 9034|] 8935! 8837| 87 3 86 39 | 85 41] 84 42| 83 44 82 45 | 81 0 80 47 | 79 49 , 50 
20 gt 08 | go 09 | 89 10} 8812] 87 13 86 14] 8515| 841 83 17 | 8218] 81 19] 80 20 ‘40 
30 || 91 42| 9043] 8944) 88 43 87 46 | 86 47] 85 47| 84 48| 83 48| 8249] 81 49] 80 30 
40 g2 16| 91 17| 9018} 891 88 19 | 87 19 19} 85 19| 8419] 8319] 8219] 811 20 
50 92 52| 91 52] 9052] 8952] 8851] 8751] 8651] 8551} 8450] 8349] 8249] 81 10 

Vil 00 93 27} 92 26| 91 26} 9025] 89 2 88 24 | 87 23] 8622] 85 20| 8419] 8317] 82 16 Vv 00 
10 || 9493} 9302] 9201 | 9100] 89 88 57 a 55| 8653] 85 51 | 84 49 83 46 | 82 44 50 
20 94 41 | 93 39] 9237] 9135] 9032/| 89 30 27 | 87 24| 8621) 8518) 84 14] 83 IL 40 
3O || 95 20] 94 16] 9313] 9210] 9107; 9003] 8859] 8755] 8651 | 85 47] 84 42| 83 37 30 
40 95 59| 9455] 9351 | 9247] 91 42| 9037 | 89 32| 8827) 87 21 | 8616] 85 10 03 20 
50 41.| 95 36| 9430) 93 24| 9218] 91 12] 90 88 59} 87.52] 8645| 85 37 29 ee 

VIII 00 % 24 | 9617] 95 10! 9403] 9256! 91 48| 9040! 89 32] 88 23] 8714] 8605] 8&5 Iv 00 
10 o9 | 9701 | 9553 | 94 93 35 | 9225] 9115 | 9005] 88 54 ss 44| 86 32] 85 21 50 
20 || 9857] 97 47 37 | 95 9415 | 93 04] 91 52| 9039] 89 27 14} 8700 85 47 40 
30 99 48 | 98 36| 97 24 | 9611 | 9457 | 93 92 30 | 91 15 | 9000/ 88 45} 87 13 30 
40 || 100 41 | 99.27] 9813] 9658 ae 94 26 | 93 09| 91 52]. 9034 | 89 16} 87 86 39 20 
50 IoI 39 | 100 22 | 99 05| 97 48 29| 9510] 9351 | 9231] 91 10] 8949] 88 87 06 10 

IX 00 102 41 | ror 2r | 100 or | 98 41 | 97 20] 9558] 9435] 9311] 9147] 9023] 8859] 87 32 11E 00 
10 || 103 47 | 102 26 | 101 03 | 99 3 98 14 48 | 95 22| 9355] 92 27| 9059] 89 30| 8800 50 
20 105 OL | 103 35 | 102 09 | 100 41 |" 99 12 | 97 43] 9612] 9441] 9309] 9 36} 9002] 88 40 
30 106 21 | 104 51 | 103 21 | Ior 49 | 100 17 97 08 | 95 31 | 9354] 92 16] 9038] 88 3 30 
40 107 49 | 106 16 | 104 41 | 103 05 | 10% 27 | 99 4 98 08 | 96 94 43.| 9259] 91 14,| 89 29 20 
50 109 27 | 107 49 | 106 10 | 104 28 | 102 45 | IOI 00 | 99 14/| 97 26] 95 37| 93 46| 91 54 | 90 02 10 

X OO || r11 17 | 109 34 | 107 50 | 106 02 | 104 13 | Io2 22 | I00 29 | 98 33] 96 36| 9437] 92 38| 9037 Ii 00 
10 || 113 22 | 111 34 | 109 43 | 107 49 | 105 53 | 103 54 | Ior 53 | 9949] 97 43] 95 36] 93 26| 91 16 50 
20. || 115 45 | 113 52 | I1I 54 | 109 53 | 107 49 | 105 41 | 103 30|| ror 16] 99 00 41 | 94 21] 91 58 40 
30 || 118 30 | 116 30)| 114 26 | 312 17 | I10 03 | 107 46 | 105 24 | 102 59 | 100 30] 97 58-| 95 23} 92 45 30 
40 I2r 43 | 119 37 | 117 24 | 115 07 | 112 44 | 110 14 | 107 40 | Ios OF | I02 17 28.| 96 36 93 41 20 
50 125 30 | 123 18 | 120 58 | 118 32 | II5 57 | 113 16 Ilo 27 | 107 31 | 104 28 Ior 19 | 9805] 94 47 10 

XI 0O 130 or | 127 44 | 125 18 | 122 42 | II9 57 | II7 02 | 113 56 | I10 40} 107 I5'| 103 40 58 | 96 09 I 00 
10 135 25 | 133 07 | 130 37 | 127 55 | 124 59 | 121 50 | 118 26 | 114 48'| 110 54 | 106 47 | 102 27 | 97 57 50 
20 || 141 55.| 139 40 | 137 12 | 134 28 | 131 28 | 128 08 | 124 27 | 120 24 | 115 59 | III 10 | 105 59 | 100 40 
30 || 149 40 | 147 38 | 145 22.| 142 48 | 139 53 | 136 33 | 132 45 | 128 23 | 123 24 | 117 45 | IIT 104 30 
40 158 45 | 157 155 22 | 153 16 | 150 48,| 147 53 | 144 20 | 140 I0 | 135 00] 128 4I | 120 IIl 43 20 

XE 50 || 169 or | 168 167 07 | 165 54 | 164 26 | 162 38 | 160 23 | 157 23 | 153 35 | 148 13 | 140 31 | 129 OF XII 10 

4 ; h.m.| him h.m.|. him apd him h.m.| him.) him.| h.m.| him him. R z 

un rises. . 600] 55 8] 557 5 S521). 5 $4, 5°54 Poa Siss 52} 55! 5° |} Sun rises. 
Sun sets . 6 00 6 rs 2 2s 6 03 2 04 05 6 06 6 06 6 O7 2 08 609] -610]/ Sun sets. 

Azimuth . go oo & 58 87 57 6 55 8s 54 84 52 83 50 82 49 St 47 So 46 79 44 B 42 Azimuth. 

s . : to East when the time is A. M. In North latitude the azimuth is reckoned from North { to Weat. wher themes 2. a0 
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TRUE BEARING OR AZIMUTH. 

+ ee we” i 
~ LATITUDE 13°. 

DECLINATION—SAME NAME AS—LATITUDE. 

i a a a a Le eee aa ee 

Dec. u2° | 13° 17° | 18° 419° | 20° | 21° | 32° | Dee. 
| 

April. May. June. | 

22 25 8 | 12 16 2I 26 I | 

| July. ' 
Apparent 22 | 19 a Me ef a eae 4 | 19 12 Apparent 
Time. ; Time. 
A. M. October. November. December. P.M. 

25 | 28 to 4 | W 22 27 3 | 

January. | 

18 |. 15 2 29 25 21 | 16 be) 

h. mm. ° ’ ° y ° t o “s £ M4 ° , ° 4 h. ™m™. 

it TSE | eens Baar! Ge se Ron Enon Meee] POSE aE AE CEPR ae BSE ecaveash: 67°28 
50 77 45 | 76 47 72 53} 7154 | 7056] 69 57 59 | 68 or 

: VI oO 78 18| 77 19 73 25 | 7226] 71 27| 70 28| 6930] 68 31 vi 
10 78 50 | 77 5t 73551 7256!) 71571 7957| 6958] 68 59 
20 79 20| 78 21 74 24-| 73 24| 7224] 70 25| 70 25| 69 25 
30 79 50.| 78 50 74 5 | 7350 | 7250] 71 50] 70 50| 69 49 
40 80 19 | 79 19 75 16} 7416) 7315 |° 72 14 | 71 13.) 70 12 
50 80 47 | 79 75 41 | 7439| 7338] 7236] 71 34) 70 32 

Vil oO 81 14} 80 12 7706 | 7604] 7502} 7359] 7256] 71 54| 7051 Vv 
10 81 41} 80 38 77 29} 7620] 75 22| 7419] 73 15| 7211 | 71 08 
20 82 07 | 81 03 77 51 | 7646) 75 42| 74 37| 7332] 7227| 7% 22 ~ 
30 82 32 81 27 7311 | 7705| 75 7454| 73 48| 7241| 71 
40 8257| 81 51 78 30} 77 23| 7616} 7509] 7401] 7254] 71 4 
50 83 22 | 82 14 78 49 | 7749| 7631 | 75 22| 7413] 7394] 71 54 

VIII OO 83 46 | 82 36 7905: 7755| 76 4 75 34| 74231 73 12| 7201 iv 
10 09] 8258 79 2t| 7809) 76 75 43.| 74 30[{ 73 18 | 72 04 
20 84 33 | 83 I9 79 36 | 7821 | 7706) 7551 | 7436] 73 21] 7206 
30 84 57 | 83 40 2 49| 7832] 7714| 75 57| 7439] 73 22] 7204 
40 85 20} 84 or or} 7841 | 77 21 00 | 7440] 7320] 71 59 
50 || 85 43| 84 21 8012} 78 48) 77 25| 760r| 7438) 7314) 71 St 

1X 00 86 06 | 84 41 8q.21| 78:54] 77 26| 7559| 7432] 7306] 71 39 Xil 
10 86 30 | 85 00 80 28 | 7856) 7725| 75 54| 7423] 7252| 71 22 
20 86 54 | 85 3 80 33. | 7857| 77 21} 75.45| 7410] 72.35] 71 00 
30 87 18 8035 | 7854| 7713] 75 32| 73 5I'| 72 11 | .70 32 
40 87 43 | 85 57 80 35} 78 48| 7700] 7514! 73 28] 71 42| 6957 
50 88 09 15 80 31 | 78 37| 7643| 7449| 7256| 7104] 69 13 

xX OO 88 35 | 86 33 | 84 30 80 24} 78 21| 7619] 7417] 7216] 7017] 68 19 il 
10 89 04 | 8651 | 84 37 8011} 7758] 75 46| 73 36| 71 26 ° 18 | 67 II 
20 | 8934] 8799] 84 41 79 53| 77 29| 7504] 7242) 70 22 04 | 65 49 
3O || 9006} 87 26) 84 45 bie 43 74 08 | 71 33} 69 01 | 6630] 64 05 
40 90 43 | 87 44| 84 43 45 | 75 72 53 | 7003} 67.16] 6434] 61 57 
50 QI 25 8 or | 84 35 7749 | 74 27| 71 15 | 6805) 65 or} 6204] 59 13 

XI 00 921 88 18 | 84 20 76 30 | 7242] 6900] 65 27/| 6203| 58 48| 55 42 I 
10 || 93 18] 8835] 83 50 74 34} 7007} 6552) 6150) 5802/ 54 30] 51 12 
20 4 88 52 8259 71 34| 6616| 61 18] 56 43 52 33 48 43.| 45 16 

oie ee eel ael os) eel Sel ee, ee) 2s ° 9 49 3 30 Io I f 
XI 50 112 00 | 89 43] 67 19 38 35 | 3048] 25 24] 21 30 8 34| 1617] 14 29 Xi 

: h.m.| h.m. h.m.| h.m.| h.m.| h.m.| him him h. m. : 
Sun rises. 549] 548 5 45 5 44) 5§$43| 542] 541] 540 39 Sun rises. 
Sun sets . 6 11 6 12 15 16 617 6 18 6 19 6 20 2 Sun sets. 

es ou ‘ o 4 o 4 Cc 4 9 4 5) é ‘ | ¥ 
Azimuth. . 77 41 76 39 3 34}. 7232] 71 31} 7029] 69 27) 68 25 7 23 | Azimuth. 

In South latitude the azimuth is reckoned from South {t o East when the time is A. M. 
o West when the time is P. M 
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TRUE BEARING OR AZIMUTH. 
pm art aes sem ocr Atala 

LATITUDE 14° 

DECLINATION—SAME NAME AS—LATITUDE. 

* Dee. Pe MAR] eee) 4°) Be] eel We ge 1 ge | seed nee Dec. 

March. April. 

21 | 23 | 26 | 28 | 31 3 | 5 | 8 | II | 13 | 16 | 19 

September, August. 

Apparent 23 | ed eS I eS ea al 8 | es 3o* "| “a | as Apparent 
Time. : Time. 
A. M. September. October. P.M. 

23 | 26 | 28 Cea tien SUN ives caINC! oth DoS hee Si) ees fh ay ate ae | 22 

March. | February, 

| 2a aes Th TORT ese eb Ol: Re ne he a Pe eet) Rae) ap Tad 3 

Ih. ™m. ov eee | Oo. 38 0." FF Oo. ¥# o vr o Oo # On or @, it o - h. m, 

We BO Meee ia gs kn Rese tn kala sence ae aaa Ee UAE Ohya alo o's wafers aleaa Sv nieve Sisto Reloe eae 78 43 10 

VI oO go 00 | 89 02: 88 04 | 8705] 8607} 8509] 8411} 8312] 8214) 81 16 80 17| 79 19 vi 00 
10 90 36,| 89 38| 88 40! 87 41 | 86 43 8 45 | 8446] 83 48! 8249] 81 51] 8052] 79 54 50 
20 91 13 | 9014 | 89 16| 8817] 87 19 20; 85 21 | 84 23] 83 2 82 25 | 81 26 27 40 
30 91 49 | 9051 | 8952) 8853) 87 54| 8655] 8556] 8457] 83 3 82 59 | 81 59 | 81 00 30 
40 92 27 | 91 28| 9029] 89 29 | 8830] 8730} 8631] 85 31 | 84 32| 8332] 82 32] 81 32 20 
5O || 93 04| 9205] 9105] 9005] 8905 | 8805} 87 05 | 8605] 85 05 | 84 04] 83 04 | 82 03 10 

VIL 00 93 43 | 92 42] 91 42} 9042] 89 41 | 8841 | 87 40| 86 39 38 | 8437] 83 36] 82 34 Vv oo 
10 || 94 22] 93 21| 9220] 9719} 9018] 89 16) 8815] 87 13 8 Ir | 85 09] 84 07] 83 05 50 
20 || 95 02| 94 00] 92 58 91 57} 9°54] 8952] 8850] 87 47] 86 85 41 | 84 38 | 83 34 40 
30 3 43 | 9441 | 93 38] 9235 | 91 32] 9029] 89 25] 88 21 | 87 17 13| 85.09 | 84 04 30 
40 26 23| 9419] $31 92 10} 91 06| goox| 8856] 8750! 86 45 85 39 | 84 33 20 
50 97 II 06} 95 O1 | 93 92 50] 91 44| 9038] 89 31 | 8824] 87 17 10 | 85 03 10 

VEEL OO || 9757.) 9651] 9545] 9438] 9331. 9223] 9115] 9007] 8859] 8750] 8641} 85 32 Iv 00 
10 98 46 38 | 96 30] 95 22! 9413) 9394] 9154! 9044] 89 34! 88 23] 8713] 86 or 50 
20 99 37 28 | 9718] 9608] 9457] 93 46| 9234] 91 22| go10| 8857} 87 44] 86 31 40 
30 || 100 31 | 99 20] 98 96 56] 95 43 | 94 30] 93 16] 9202] 9047; 89 32} 8817| 87 or 30 
40 IOI 29 | 100 15 | 99 OL | 97 47 3 32 | 95 16| 9400} 92 43] 91 26} 90 88 50 | 87 32 20 
5O || 102 30 | tor 14] 99 58} 98 41 | 97 24 05 | 94 46| 93 27 | 9206 | 90 46| 89 24 | 88 03 10 

Ix 00 103 36 | 102 18 | 100 59] 99 39 | 98 18 96 57] 95351 9412] 92 48| 91 24| 90 00| 88 35 ILL 00 
10 104 47 | 103 26 | 102 05 | 100 41} 99 18 53 | 96 27} 95 01 | 93 33 | 9206] 9037] 89 08 50 
20 106 05 | 104 41 | 103 15 | IOI 49 | 100 21 53 | 97 23| 9553 | 94 21 | 9249] 91 16} 89 42 40 

3O || 107 30 | 106 03 | 104 34 | 103 04 | Tor 32 | 99 58] 98 24) 96 49 33 13 | 93 36] 9158] 90 19 30 
40 109 04 | 107 32 | 105 59 | 104 24 | 102 48 | 101 10] 99 31 | 97 51 09 | 94 92 42 | 90 57 20 
50 110 48 | 109 12 | 107 34 | 105 55 | 104 13 | 102 30 | 100 45 | 98 59 |. 97 II | 95 21 | 93 31 | 91 39 10 

X OO 112 44 | 111 04 | 109 21 | 107 36 | 105 49 | 104 00 | 102 08 | 100 15'| 98 19 | 96 22} 94 24] 92 23 Il 00 
10 114 56 | 113 I0 | III 22 | 109 32 | 107 105 42 | 103 43 | tor 41 | 99 37| 97 31 | 95 23 13 50 
20 117 25 | 115 35;| 113 41 | LIT 44 | 109 43 | 107 39 | 105 31 | 103 20 | ror 06 49 30 09 40 
30 120 17 | 118 214] 116 22 | 114 17 | 112 Tog 55 | 107 37 | 105 15 | 102 50 | 100 20| 97 48} 9 13 30 
40 123 37 | 121 36 | 119 30 | 117 18 | 115 00 | 112 37 | I10 08 | 107 33 | Yo4 54 | 102 og 20 20 
50 || 127 30 | 125 25 | 123 12 | 120 53 | 118 27 | 115 52 | 113 11 | 110 22 | 107 25 | 104 22 | ror 13 | 97 59 10 

XI OO 132 05 | 129 57 | 127 40 | 125 14 | 122 39 | 119 54 | 116 58 | 113 53 | 110 36 | 107 31 | To3 33. | 99 53 I 00 
10 || 137 30.| 135 22.] 133 04 | 130 34 | 127 52 | 124 57 | 121 48 | 118 24 | 114 45 | 110 52 | 106 44 | To2 24 50 
20 143 55 | 141 53 | 139 39 | 137 11 | 134 28 | 131 27 | 128 07 | 124 27 | 120 24 | 115 58 | 111 09 | 105 58 40 
30 151 27 | 149 39 | 147 38 | 145 22 | 142 48 | 139 54] 136 34 | 132 46 | 128 24 | 123 28 | 117 47 | 11 26 30 
40 160 07 | 158 45 | 157 11 | 155 23 | 153 17 | 15050 | 14755 | 144 26 | 140 12 | 135 03 | 128 44 | 121 OL ¥ 20 

XIE 50 || 169 46 | 169 of | 168 09 | 167 08 | 165 55 | 164 27 | 162 40 | 160 25 | 157 30 | 153 38 | 148 18 | 140 37 XII 10 

{ h.m.| h.m.| him.| hom.| h.m.| hom.| hm.) hom.) h.m.| h.m.| h.m.| hm. 
Sun rises, 600/ 559| 558]° 557 5 S09) Se SoH O54 || 9.53.) -. Feed cares 50 49 || Sun rises. 
Sunsets , 6 00 6 oI 6 02 6 03 04 6 05 6 06 6 07 6 08 6 09 10 11 || Sun sets. 

Azimuth . go oo 88 58 87 56 8% 84 85 3 8% $1 83 49 & 47 & 45 So 43 59 41 8 4o "Azimuth. 

In North latitude the azimuth is reckoned from North to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 14°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 2° | 2S° | W4° | BSS | WG? |} NT? | ESS | U9? | VO° | Vie | Bs° | VSB | Dec. 

April. May. June. 

2 | 2 | 28 Be RES aes Ir oily ame f' 96 | “ets on | 

August. july. 

Apparent oat bc ME Wet ek ese eo) mw | mw | 2 | 3 | Apparent 
Time. - = Time. 
A.M. October. | November. December. | P.M. 

25 | 7 ie i 3 6 10 14 17 22 | 27 3 | II 

February. January. : 

18 § | 12 | 9 5 | 2 29 | 25 | 2 a0 Reta tee Ma 

kh. mm, o r Be or Crh huotan tS Oo v or Qwest Gin # pay ae he. m. 

Vv 40 citar tens alee since y PPPOE eI er 21 Seen et er 69 25 | 68 27| 67 29] 66 31 20 
50 7745| 7647| 7549| 7451 | 7353] 7254} 71 56| 7058| 7000} 69 01] 6803] 67 05 10 

VI 00 78 21 | 77.22 | 7624) 75 26| 74 27| 73 29| 7230] 7132] 7033] 69 34| 68 36 | 67 37 VI 00 
10 78 55 77 56! 7658] 7559| 7500} 74 01} 7302} 7203] 71 04} 7005) 69 06/ 68 07 50 
20 78 29 | 77 30| 7631) 7532] 7432] 7333| 7233| 71 34| 7034] 6935] 68 35 40 
30 00} 79 01 | 7801] 77 02} 7602] 7502] 7402} 73 02| 7202] 71 01 | 7O OI | 469 O1 30 
40 80 32 | 79 32| 78 32| 7732] 7631] 7530} 7430| 73 29| 72 28| 71 27| 70 26| 69 25 20 
50 81 02 o2| 79 0r| 7759| 7658) 7557| 7456] 7354| 7253] 72 51| 7049| 69 47 10 

Vil 00 8 33 | 8031 | 79 29| 78 27| 77 25| 7623) 7520) 7418| 7316) 7215| 71 10] 70 07 Vv 00 
10 8202 | 8059| 7956] 7853] 775°| 7647| 75 44 74 49°) 73 37 | 72 33| 71 29}. 70 26 50 
20 8231} 81 27| 8023] 79 19| 7815 | 77 11 75 Ol | 7357 | 7252| 71 47 | 70 42 40 
30 82.59 | 81 54/ 8049] 7944] 78 77 33 | 76 27| 75 21 | 74315] 73.09] 7202] 7056! 30 
40 || 83 27] 8221| 81 14] 8008] 79 01 7 54| 7645) 75 39| 7432] 73 24| 72 16| 71 08; 20 
50 83 55 | 8247] 81 39] 8030) 79 22) 7813) 7794) 7555| 74 46| 7337) 7228) 71 18 | 10 

VIII 00 84 23 | 8313 | 8203} 8053] 79 42| 7832] 7721 | 7610] 7459] 7348] 7237) 71 26: Iv 00 
10 83 38 | 82 26/ 8114] Booz! 78 49| 77 37) 7624) 75311 | 7358) 7244) 71 31, 50 

85 16 | 8404] 8249} 81 35} 80 20] 7905} 7750} 7635) 7520) 7405) 72 49| 71 34! 40 
30 85 45 | 84 29| 83 12] 81 55} 8037} 79 20| 7802| 7645) 7527] 7409] 7251 | 71 34: 30 
40 13| 8453] 8334] 8214] 8054) 7934| 7813| 7653| 7532] 7412] 7251 | 71 30 20 
50 86 40| 85 18 | 8355] 8232] 8109} 7945) 78 22| 7658) 7534] 7410] 72 46| 71 23} 10 

xX 87 85 43 | 8417 | 8250] 81 23 72 56 | 78 28| 7701 | 7533] 7406] 7239| 71 12. Iii 00 
10 87 86 08 | 84 38 | 8307] 87 35 04 | 7832) 77-01] 75 29| 73 58| 72 27| 70 56! 50 
20 88 08 | 86 33] 8458] 83 22) 8147} 8011 | 7834) 7658) 75 22| 73 46] 7210] 70 35 40 
3O || 8839] 8659) 85 18) 83 37 | .81 80 15 78 33 76 51} 75 10] 73 29) 71 48| 70 08. 30 
40 89 11} 87 25| 85 38} 83 51 | 82 °3 80 78 76 40] 7453} 73 06) 71 20 be 34° 20 
590 89 45 | 87 52/] 85 58 ag | 82 80 13] 78 18 | 76 23| 74 29} 7236] 70 43 5I 10 

xX OO go 22| 88 20| 86 17| 8414] 82-11] 8007] 7803| 7600] 7358] 71 57| 6957} 67.58 Ii 00 
10 gt o2| 8850] 86 37| 84 23] 8209] 7956] 77 42 Bs 7317 | 71 07} 68 66 52, . 50 
20 || 91 46| 89 22| 8656} 84 30) 8203] 79 38] 7712| 74 72 25 | 7004} 67 46! 65 31 40 
30 92 35| 8955] 8715] 8433 | 8151] 79 It} 7630) 7352] 71 16| 68 43| 6615 | 63 48 30 
40 93 32| 9933} 8733] 8433] 8132) 7532] 75 35 72 40 | 69 48| 67 01 | 6417} 61 41 20 
50 94 39 | 91 16 | 8752] 84 26| 8101] 7738] 741 71 02 | "67 51 | 64 46| 61 47 | 58 56 10 

XE OO | 96 03| 9208| 8811} 8413] 8014| 7620] 7231} 6848 | 65 13| 61 49| 58 324 55 27 I 00 
10 || 9752| 9313 | 88 29] 83.43 | 79 00| 74 24 69 65 40) 61 37| 5747] 5415] 5055 | 50 
20 || 100 25) 94 41 | 8847} 8252] 7703] 71 66 05 | 6106) 5630) 5218] 48 - 45 03 40 
30 || 104 28 57| 8905] 8115] 73 37| ©6629) 5959] 54 10| 4903/| 4433] 40 37 12 | 30 
40 || 111 42 | 10r 02 | 89 24| 77 42| 6652) 57 27| 49 34| 43.97] 3751] 3332] 2959] 27 02 | 20 

XI 50 || 129 06 | 112 04 | 89 42| 6715] 5003/ 38 2| 3040] 25 16| 21 22} 18 27| 1611] 14 23 | XIE 10 

h.m.| hom.| hom.| hom.| hom.| hom.| hom.| hom.) hom.| hom.| hom.| hom 
Sun rises. . 548) 547] 546) 545) 5 543} 54! 549) 539} 538}; 537] 538]| Sun rises. 
Sun sets... 6 12 6 13 6 14 6 15 61 6 17 6 19 6 20 6 21 6 22 23 6 24 Sun sets. 

Azimuth . . 7 8 3 36 s 44 4 32 3 30 72 8 n 26 70 24 69 22 20 6 17 6 is Azimuth. 

to East when the time is A. M. In South latitude the azimuth is reckoned from south{f? West when the time is P. M 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 15°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. o° | a2 | 2° | 3° | 4° | 5° | 6 | 7° | s° | 9° | 10° | 11° Dec. 

March. April. % 

2I 23 | 26 28 31 | 3 Seem | 8 je tr [its 16 19 

September. August. 

Apparent Milematy 4. 88) I 86" [X82 eR fe Be Sip 8 | go | 28 | 25 Apparent 
Time. Time. 
A. Mi. September. - October, P.M. 

23 | 26 | 28 I | 4 | 6 | 9 | 14 17 19 | 22 

- March. February. 

2t | 18 | 16 | 13 | It | 8 | 6 {. 2S | I 26 | 23 | 20 

h. m. °° o 7 oo? o- oF o ey ee oe o-; o ov or Sai enc 

We. BO laces vokebs Deeetcle dS yactagstomeusteesisee Bete elses reas clans eeeeeleee arene 79 42 | 78 44 10 

VI oo go 00 | 89 02} 88 04| 8706) 8608; 85 10| 84 12| 83 14] 8216] 81 18] 8020) 79 22 VL 
10 90 39 | 89 41} 8843! 87 45| 8647| 8548 | 84 5c! 83 52] 8254] 81 56| 8057 59 50 
20 grt go 20} 89 21 23 | 87 25) 8627) 85 28| 84 30] 83 31 2 32 | 81 34 35 40 
30 9! 57 | 90 8 go 00 | 89 02"| 88 03 | 87 04 | 86 06} 85 07 83 09 | 8210] 81.10 30 
40 || 92 37) 91 9° 39 89 40} 88 41 | 87 42| 86 42) 35°43 | 84 44| 83 44| 8245] 81-45 20 
50 93 17} 9218 | 91 t 90 19| 89 19 | 88 20| 87 20} 8620] 85 20] 8420} 8319] 82 19 10 

vil 00 93 58 | 9258| 91 58} 9058] 89 58| 8858] 8757| 86356] 8555] 8455 | 83 54| 82 52 Vv 00 
10 94 40 | 93 39| 9239] 91 38) 9037] 89 36| 8835) 87 33| 8631 | 85 30) 84 28) 83 2 50 
20 95 23 | 94 22| 93 20| 9218) 9117] .9015| 89 12| 8810! 8707] 8604] 85 02) 83 40 
30 07 | 95 95 | 9493 93 .00| 91 57 | 90 54 1| 88 47| 87 43 | 8639] 8535} 84 31 30 
40 96 53 | 95 50| 94 46| 93 43| 9238] 91 34] 9030] 89 25] 88 20| 87 I5 85 03 20 
50 97 4¢ 36 | 95 32 93 21 | 9216] gt 10} go 04 | 8857] 87 50] 86 43| 85 36 10 

VIIE 00 98 30| 97 24! 9618] 95 12| 9405} 9258] 9151 | 9043] 8935 | 88 26| 8717] 86 08 1v 00 
10 22] 98 14| 97 07 9% 59] 9451} 93 42] 9233) 91 241 9014] 8903] 87 53 86 42 50 
20 || 100 16 | 99 08} 97 58 49 | 95 38 | 94 28| 93 17| 9205] 9053] 89 41 87 15 40 
30 || ror 14 | tc0 s3 | 98 52] 97 41 | 96 29| 95 16| 94 02| 9249] 91 35 | 90 20 87 49 30 
40 102 15 | lor 03 | 99 49 35 | 97 21 94 50 | 93 34} 9217| 91 00| 89 42] 88 24 20 
50 103 21 | 102 06 | 100 51 | 99 34| 9817] 9659] 9541 | 94 22| 93 02| 91 42] 90 21 | 89 90 10 

IX OO || 104 31 | 103 13 | ror 56 | 100 36| 99 16| 97-56] 9634] 95 12| 93 49| 92 26] 91 02 | 89 37 il 00 
10 || 105 46 | 104 193 05 | LOI 43 | 100 21 | 9857) 97 32 94 39 | 93 12| 91 44| 90 16 50 
20 107 105 46 | 104 21 | 102 56 | Ior 30 | 100 02 98.33 | 97 04 | 95 33| 94.02] 92 29] 90 56 40 
30 108 38 | 107 12 | 105 45 | 104 16 | 102 45 | ior = 99 4I 07 31 | 9455} 93 18] 91 39 30 
40 IIo 17 | 108 47 | 107 16 | 105 43 | 104 To2 32 | 100.54 | 99 15 | 97 34] 9553] 9409} 92 25 20 
50 112.07 | 110 33 | 108 57 | 107 20 | 105 41 | 103 59 | 102 16 | 100 31 | p8 44 | 96 56] 95 06} 93 15 10 

X OO 114 09 | 112 31 | 110 51 | 109 08 | 107 23 | 105 36 | 103 47 | 101 55 | 100 02| 98 06 | 96 °9 94 10 iI 
10 116 26 | 114 44 | 112 59 | ILI 12 | 10g 20 | 107 27 | 105 30 | 103 31 | IOI 29] 99 2 97 I 95 II 50 
20 119 02 | 117 I5 | 115 25 | 113 3% | 11% 33 | 109 33 | 107 28 | 105 21 | 103 I0 | 100 98 39 3 19 40 
30 122 00 | 120 og | 118 13 | 116 13 | I14 09 | 112 00 | 109 47 | 107 29 | I05 07 | 102 41 | IOO IL | 97 39 30 
40 125 25 | 123 30 | 121 29 | 119 23 | 117 II | 114 54 | 112 30 | I10 OF | 107 27 | 104 47 | 102 02 | 99 13 20 
50 129 23 | 127 25 | 125 20 | 123 08 | 120 48 | 118 18 | 115 48 | 113 06 | 110 17 | 107 20 | 104 17 | Lor 07 10 

XI OO 134 00 | 132 or | 129 53 | 127 36 | 125 II | 122 36 | t19 51 | 116 52 113 48 | 110 33 | 107 07 | 103 31 1 oO 
10 139 25 | 137 27 | 135 19 | 133 02 | 130 33 | 127 51 | 124 56 | 121 47 | 118 23-| 114 44 | 110 50 | 106 42 50 
20 145 44 | 143 53 | 141 52 | 139 38 | 137 10 | 134 27 | 131 27 | £28 08 | 124 27 | 120 24 | 115 58} 111 08 40 
30 153 02 | 151 26 | 149 39 | 147 38 | 145 23 | 142 49 | 139 55 | 136 36 | 132 48 | 228 27 | 123 28 | 117 49 30 
40 161 19 | 160 07 | 158 45 | 157 11 | 155 24 | 153 18 | 150 51 | 147 57 | 144 28 | 140 16 | 135 07 | 128 48 20 

XI 50 170 26 | 169 46 | 169 or | 168 09 | 167 10 | 165 56 | 164 29 | 162 41 | 160 27 | 157 33 | 153 42 | 148 22 X11 #10 

; h.m h.m.| him hom.| hom.| hom.| hom.| hom.\ hom.| hom.| hom.| hom. : 

Sun rises . 6 00 5 59 5 58 LAPT A 5 56 5 55 5 54 5 52 5 51 § 5° 5 49 Fy 48 | Sun rises. 
Sun sets . 6 00 6 o1 6 02 6 03 6 04 6.05 6 06 6 08 6 09 6 10 611 12 Sun sets. 

Azimuth . 90 oo | §R 58 87 56 86 54 85 ‘2 84 49 83 47 | 82 45 st “3 So at 79 39 B 36 Azimuth. 

. 4 ahs to East when the time is A. M. 
In North latitude the azimuth is reckoned from North{fe West when the time is P.M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 15». 

DECLINATION—SAME NAME AS—LATITUDE. 

ee eS eS ee eee, 

Ri MO ee i 

. ‘ 

Dec. | B2° | 3° | b4° | 15° | 16° | 17° | BS? | W9° | 2O° | VE | VV | 2° Dec. 

April. May. | June. 

| 2 | 2 | 28 | or Mee cae steer: We «es as { 2 | onl |e ele 

i. = . August. july. i. é 
pparen / ’ pparen whiko: 22 | 19 16 | 12 | 9 | 5 | 2 28 | 24 CO | 19 | 12 | 3 Time. 

A.M. October. i November. December. P.M. 

25 28 | 31 | 3 6 | 10 14 | 17 | 22 27 \ 3 | om 

February. | January. 

18 | 5 | 12 9 te 5 sates | i | ar | 16 | 10 2 

h. m™. o , °o , ie} , fe] , o , ° , ° , °° ‘ te} , °o 7 oO , °o , h. m. 

i 

| 

RS at eee Be ee Be ss Cen seuge se Mears bist]. 70 24) 009 a5.) 68 27]. 67-295} 66.42 20 
50 77 46| 7648) 7550!) 7452| 7354| 7256) 71 58| 71 00| 7002| 6904) 68 06| 67 08 10 

vi 00 78 24) 7726) 7628| 7529] 7431} 73 72 35.| 71 36) 7038| 6939] 6841 | 67 42 VI 00 
10 || 7900| 702) 77 04 05 | 7506] 74 7309 | 7210| 7111} 7013] 6914) 68 15 50 
20 || 79 36| 7837| 7738} 7639| 7540] 7441| 73 42| 7243) 71 43| 7944] 69 44) 68 45 40 
30 8011 | 7912| 78 12| 77 13 13; 7513| 7414| 7314| 7214} 7114] 7013] 69 13 30 
40 80 45 79.45 | 78 45| 7745| 76 45 73 74 44| 73 43| 7242) 71 41| 7040} 69 40 20 
50 811 8018 | 7917| 781 77 15 14] 75 12| 7411 | 7309] 7208] 71 7O 04 10 

VEE OO || 8151 | 8049| 79 48| 78 46| 7744} 7642] 75 40| 74 37| 73 35| 7232| 71 30| 70 27 Vv 00 
10 82 23} §1 21 | 8018} 79 15 12} 7709 | 7606) 750 73 59 | 7256| 71 52| 7048 50 

20 || 8255] 8151 | 8048| 7944| 78 49) 7735} 7631) 75 74.22) 7317} 7212] 71 07 40 
30 83 26 | 82 21 | 81 16 11 | 79 06 | 7800 55 | 7549| 74431 7337} 7230| 71 24 30 
40 83 57| 8251 | 81 45| 8038] 7931} 78 24) 7717| 7610) 75 02| 7355| 7247] 71 39 20 
50 83 21 | 8213} 8104] 7956} 78 47| 7739]. 76 29| 7520| 7411] 7301 | 71 52 10 

Vill 00 84 59} 8350| 8240} 81 30} 8020} 7909! 7759} 7648| 7537! 74 26] 7314) 7293 iv 00 
10 |) 8531] 84 19| 83 07| 8155} 8043| 7930| 7817! 7795| 75 52| 7438] 73 25| 72 11 50 
20 || 8or| 84 83.35 | 8220) 81 95 | 79 50 78 35 | 77 20 04 | 7449] 73 33| 7217 40 
3O || 86 33) 8517] 8400] 8244] 81 8009} 7851 | 7734| 7616! 7457] 73 39| 72 21 30 
40 || 87 85 46 | 84 27| 8307| 81 47| 8027) 7906| 7745| 76 24| 7504] 73 42| 72 21 20 
50 || 87 86 16 | 8453) 83 30] 8207) 8043] 7919| 7755| 7631 | 7597| 73 43| 7219 10 

1X 00 88 12 | 86 46| 85 20| 8353} 82 26| 8058! 7931; 78 03 76 35 | 75 08| 7340] 72 12 Ili 00 
10 || 88 46| 87 16| 85 46| 8415 | .8244| 8112] 7940) 78 76-37 | 754 | 73.33 | 7202 50 
20 89 22| 87 48| 8613] 84 37} 8301] 812 79 48| 78 12| 7635| 745 7322 | 71 46 40 
3O || 9000] 88 20] 86 40! 8459] 83 17 81 36 79 53! 7812] 7630! 74 73 06! 71 25 30 
40 || 9040| 8854| 8707| 85 20| 8332| 81 44| 7956| 7808| 7619! 7432] 7244| 7057 20 
50 || 91 23| 8930} 8736) 8541 | 83 46/ 8151 | 7955| 7759| 7604| 74099] 7215| 70 22 10 

X 00 || 9209] 9008! 8805} 86 02/ 8358) 8154} 7950] 77 46| 75 42| 73.35] 71 37 37 i 
10 || 92 33 90 49 | 88 36| 86 23| 8408] 8154] 7939] 77.25| 75 12| 73.00] 70 49 39 50 
20 || 93 91 34 | 89 09| 8643| 8416] 81 49 79 33 76 57 | 74 32| 72 08 47 | 67 27 40 
30 || 9503] 9225} 89 44| 8703] 8421} 81 39) 7 76 16 | 73 37.| 71 o1 27| 65 56 30 
40 96 19} 93 23} 9024] 87 23] 84 22} 81 20| 78 19| 75 21 | 72 26 33 66 44 | 64.00 20 
50 || 9752] 9432) 9199] 8743} 8417] 8051] 77.26} 7405| 7048) 67 64 30| 61 31 10 

XI OO 99 48} 95 57} 9202] 8803] 8&4 80 04 | 76 7218 | 6834) 64 61 33} 58 16 I 00 
10 || 102 21 | 97 49| 93 08| 88 23| 83 % 78 51 | 7412 44 | 65 26| 61 23] 57 34 33 59 50 
20 || 105 56 | 100 24 | 94 38] 88 42 82 45 76.54] 7115 | 65 60.53 | 5617] 52 05 13 40 
30 || 111-27 | 104 26| 9653] 8902] 8 73 29 66 21 | 59 53 58 | 48 49| 4419] 40 23 30 
40 121 03 | I1r 47 | 101 02 | 89 2m | 77 37 44 | 57 16| 49 23| 42.54) 37 39 33 21} 29 48 20 

XI 50 140 41 | 129 12 | 112 08 | 89 41 | 6708] 4954] 38 17/- 3031 | 2508} 21 15| 18 19] 16 04 XII 10 

sae h.m.| h en h.m.| h.m h.m.| him.) h.m.| hm =e him him h.m. 
n rises . 47| 54 45| 544] 542] 541 40| 539 5 36 35 34 || Sun rises. 

Sunsets . ares 614 ze 6 16 6 18 6 19 Lisg 6 21 Pee 6 24 3 82 Sun sets. 

‘ ° i ‘ ‘ ’ 
Azimuth . 7 34 % 32 s 30 74 a 3 25 2 2: a 20 yo 18 69 16} & 13 67 ir | 66 08 | Azimuth, 

iy 2 r to East when the time is A. M. 
In South latitude the azimuth is reckoned from South { to Weat when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 16°. 

DECLINATION—SAME NAME AS—LATITUDE. ¥ 

Dee. OF ge | P tinea be: a Sed | Go Foyer) gor ge | 10° | 49° Dee. 
e 

March. April. 

21 23 | 2 | 28 | 3 3 | ag alae # fk he 86 19 

* 4 - September. August. ‘ 

Apparent 23 ar | 18 | 16 13 10 a Rel: apa 30. | 28 | 25 Apparent 
Time, Time. 
A.M. September. October, P.M. 

23 2°. {>> 28 I | 4 6 OT fy] ELA teil MONTH pie fhe gi Sige: | eG 22 

March. February. 

21 18 16 iti ean fame 8 Chie ib 98 | I 26 | 23 20 

he. Rk. og hs ° ' ° , oF Oo # oe. F Oo Ff Oo ? ° ‘ { oO Ld GQ. # ° , h. m. 

| | 
i / 

\ 

Wo BO xerch teheicctena ee jenn he na sy Sng aaa ys Fae Jae eels Se | ae Sa PR aS oe 79 42 | 78 45 10 

VI 00 go 00} 89 02, 8805| 8707/| 86 85 12] 84 14) 83 16] 82 18| 81 21} 8023] 79 25 VI oO 
10 go 41 | 89 44} 88 46| 87 48 | 8650} 8552] 8455! 8357]| 825 82 or | 81 03 | 8a 04 50 
20 g1 23 | 9025) 89 27] 88 29] 87 31 | 86 33] 85 35 | 84 36] 83 82 40} 81 42] 80 43 40 
30 g2 05] 9107}| go 08! 89 10| 8812] 87 13| 8615 | 85 16] 8417] 8319} 8220] 81 ar 30 
40 || 92 47} 9149 | 9050] 89 51} 8852] 87 53 54| 8555] 8456] 8357| 8257| 81 58 20 
50 || 93 30] 9231 | 91 32| 90 33} 89 33 | 88 34| 87 34 35| 85 35| 8435} 8335 | 82 35 10 

Vil oO 94 1 93 14} 92 14| 9115] 901 89 1 88 14 | 8714] 8613] 85 13| 8412] 8311 Vv oo 
10 || 94 93 58 | 9258) 9157} 90 89 88 55 |. 87 54 | 8652] 8551 | 84 49] 83 47 50 
20 || 95 44| 94 43 | 93 42| 9241 | 91 39 | 9037] 8935 | 88 33 2 31 28 85 25 22 40 
30 31 % 29 | 94 27! 93 25 | 92 23| 91 20] 9017} 89 13 10 | 87 06 02 | 84 58 30 
40 97 19 4 8 14| 94 10] 9307} 9203] 9059] 8954] 8849] 87 44 | 86 39° 85 34 20 
50 98 10 | 97 02| 9457] 9353| 9247] 91 42 90 36] 89 30 23.| 871 10 10 

Vili OO 99 02 | 9757] 9652] 95 46| 9440!] 93 33| 92 26| 91 19] 9011 | 8903) 87 54| 86 45 Iv oo 
10 99 58 | 9851 | 97 44 | 37 | 95 29| 94 21} 93 12} 9203] 9053] 8943] 88 33| 87 22 50 
ZO || 100 55 | 99.47 | 98 39) 97 30| 96 20/ 95 10) 93 59 | 92 48| 91 37| 90 25| 89 12| 87 59 40 
30 || Tor 57 | 100 47 | 99 36 | 98 25] 97 14] 9602] 94 49) 93 35| 9221 | 9107 | 8953) 88 37 0 
40 103 O1 | IOI 49 | 100 37 | 99 2 98 10} 9656] 95 41 | 94 25| 93 I 52] go 35 89 17 20 
50 104 I1 | 102 57 | 10% 42 | 100 99 10} 9753 | 96 36} 9517] 93 $2 x gI I 89 57 10 

1X 00 105 25 | 104 08 | 102 51.| rol 33 | 100 14 | 98 54 | 97 96 12| 9450] 93 27! 92 0 90 39 i 00 
10 106 45 | 105 26 | 104 06 | 102 45 | 101 23 | 100 00} 98 % 97 11 | 95 46] 94 19 | 92 Z gI 23 50 
20 108 11 | 106 49 |} 105 26 | 104 03 | 102 37} IOI IT | 99 4 98 15 | 9645 | 95 14] 93 43 | 92 10 40 
30 109 46 | 108 21 | 106 55 | 105 103 58 | 102 28 | 100 5 99 2 97 49 4 14 | 943 93 00 30 
40 111 30 | 110 OF | 108 32 | 107 OO | 105 27 | 103 §2 | 102 16 | 100 3 98 53 97 18 | 95 3 93 53 20 
50 113 24 | 111 53 | 110 19 | 108 43 | 107 105 103 45 | 102 OF | 100 98 30 | 96 41 | 94 52 10 

xX OO 115 31 | 113 56 | 112 18 | 110 38 | 108 56 | 107 11 | 105 24 | 103 34 | IOI 42 99 4 97 53 | 95 55 il 00 
10 117 54 |. 116 15 | $14 33 | 112 48 | 111 00 | 109 09 | 107 15 | 105 19 | 103 20 | IOI 1 99 14 07 50 
20 120 35 | 118 52 | 117 06 | 115 16] 113 22 | 111 25 | 109 24 | 107 19 | 105 Ir | 103 00 | 100 46 3h 29 40 
30 123 38 | 121 52 | 120 of | 118 06 | 116 06 | 114 OF | 111 52 | 109 39 | 107 21 | 104 59 | 102 33 | 100 03 30 
40 127 08 | 125 19 | 123 24 | 121 24 | 119 17 | 117 05 | 114 48 | 112 24 | 109 56 | 107 20 104 4o | 101 55 20 
50 131 10 | 129 18 | 127 20 | 125 15 | 123 63 | 120 44 | 118 17 | II5 43 | 113 OF | TIO 12 | Yo7 15 | 104 11 10 

XI OO 135 49 | 133 57 | 131 57 | 129°50 | 127 34 | 125 08 | 122 33 | 119 48 | 116 52 | 113 46 | 110 30} 107 04 I 00 
10 141 11 | 139 23 | 137 25 | 135 18 | 133 00 |} 130 32 | 127 50 | 124 55 | 121 46 | 118 22'| 114 43 | 110 4 50 
20 147 23 | 145 43 | 143 52 | 141 51 | 139 38 | 137 10 | 134 28 | 131 28 | 128 08 | 124 28 | 120 25 | 115 40 
3O || 154 28 | 153 02 | 151 26 | 149 39 | 147 39 | 145 24 | 142 51 | 139 57 | 136 38 | 132 50 | 128 29 | 123 31 30 

' 40 162 23 | 161 19 | 160 07 | 158 45 | 157 12 | 155 25 | .153 21 | 150 54 | 148 OF | 144 33 | 140 20 | 135 1 _ 20 
XI 50 171 00 | 170 25 | 169 47 | 169 02 | 168 Yo |"167 09 | 165 57 | 164 30 | 162 44 | 160 29 |. 157 36 | 153 XIE 10 

h.m.| h.m.| hom.| hom| hom.) fm.) hem.| hom.) hom hom| hem| hem. 
Sun rises . 6.00.) ° 5 :59-| 5 58°) --§ S7 | 5 She oes 3 Te pl Weg abo re i 2! § 50 5 48} 5 47 || Sun rises. 
Sun sets 6 00 6 ol 6 02 6 03 6 05 6 07 6 08 09 10 12 6 13 Sun sets. 

sl gh es ‘ s ‘ “oOo , : 
Azimuth go oo'| $8 58 s 55. % 83 § 50} 84 48 83 45 82 4B 81 at So 38 19 36 B 33 | Azimuth. 

In North latitude the azimuth is reckoned from North { 
to East when the time is A. M. 
to West when the time is P. M. 
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0 nei dk is <weom SEY 

ike. TRUE.BEARING OR. AZIMUTH. 

' 

oe LATITUDE 16°. 
4 DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 12° | 13° | 14°| 15° | 16° | 17° | 8° | 19° | 20° | 21° | 22° | 23° || = Dee. 

j April. | May. i June. 
, 22 | 2 | 28 ET ea 8 | 12 6 [| 2 | 26 tl I | to | 

4 : August. : july. 

a Apparent 22 | I9.- |" 16 | 1 | 9 MEE | 2 SSOBh za {Ig | 2 | oe Apparent 
- Time. ; : ; - - ; =e .Time.; ‘ 

} ye ™. October. November. : | December. : PL: 

4 5 25 | ys Te | z «bE 4 10 | 14 \ TH Me ee, so BF | Gir | TE ee 

February. ; January. | 

1 18 | Bah ae ENG 5 | 2 |) 29 | 25° | 21 | 16 | io j| 2 

; 1 = , F | 

he. m or Se oh Ae Ot eaPh es fall ERE or oo cr o- o:\7 one esr Sp h. m.- 

| | } 

| | 
| 

’ 
| 

7 : 

: 
4 | 

| 

: 

| 
i Vv 40 + SS, Ero eee 1d Sig. -Siaiots [elena ie tas ae 71-21 | 7o 23 | 69 26| 68 28| 67 31 | 66 33 20 
f SO |) (77:47 | 76 49) 9S 52 | 74 54] 73°) 72.59} 72 OF | E03) 70-05 | 6908) GB 10) 67 12 10 

vi 78 27| 77 29| 763t| 7533] 7435] 7337| 7239} 71 41 | 7043] €945| 6847| 67 48 VI 00 
‘ 10 79 06| 7808| 7710} 7611) 7513| 7415| 73 16| 7218} 7I 19} 7o 20| 69 21 | 68 23 50 
t 20 44| 7846) 77 47| 76 47 ce: 49| 7459] 7351] 7252| 7153] 7954| 69 54| 6&8 55 40 
; 30 22} 7922) 7823) 77 24 25.| 7525 | 74 25] 73 26) 72 26) 71 26| 70 26| 69 30 

; 40 || 8058| 7959) 7859) 7759} 7659) 7559} 7458| 7357) 7257] 71 56| 7055| 6955 # 20 
: 50 || 81 34 79 33 | 7832) 77 32 30 | 75 29 | 74 28) 73 27| 7225} 71 23 | 70 22 7 10 | 

‘ Vil OO 82 10] 8108] 8007{ 7905} 7803} 7702] 7600] 7457! 7355| 7252] 71 50] 7047 a V oo | 
j 10 82.45 | 81 42 | 8040] 79 37| 78 34| 77 3% | 76 28| 75 25| 7422) 7318] 7214] 7I 10 : 50 | 
: 20 83 19 | 8216] 81 12 7905) 7801) 7656) 7552) 7447) 73 42| 72 37| 71 32 40 | 

- 30 || 8353] 8249] 81 44} 8039) 79 34| 78 28| 77 = 17 | 75 311 | 7405] 7259] 71 52 30 — 
40 84 28 | 83 22] 8216| 8109} 8003] 7855] 7 76 41 | 75 34| 74 251° 73.18| 72 10 20 
50 85 02 | 83 54| 8247] 81 39 | 8030) 79 22| 7813] 7704} 7555| 7445] 73 36| 72 26 , 10 

VIEE OO || 85 36| 84 27{ 8317] 8208] 8057] 79 47| 7836| 77 26| 7615| 7593] 7352| 7240 ee, 3b 
10 86 11 | 8500; 8348} 8236] 81 24| 8012] 7859] 7746! 7632] 75 19] 74 06| 72 52 Me 50 
‘ 86 46} 85 33| 8419) 8305] 8150| 80: 79 20} 7805 | 7649! 75 34| 7418) 73 62 ‘ 40 
30 87 21 84 49 | 83 33| 8216) 80 79 49) 78 23| 7704) 75 45| 7427) 73 30 

z 40 4 58 | 8639; 85 20 or | 82 41/| 81r 21 | 8000 39 | 7717|\ 75571 7435! 73 14 is 20 
50 36 | 8714! 85 51 | 84 29| 8305) 8141} 8017] 7853} 77 29 04 | 74 40| 73 15 We 10 

‘ IX OO 89° 14 | 87 49 | 86 23 56 | 83 29 | 82.02] 8034] 79 06| 7738| 7610| 74 42| 73 14 . IE 00 
} 10 54 | 88 25 | 86 85-24 | 83 53 82 21 | 8049] 79 17| 77 45| 7612} 74 40] 73 08 ; 50 

20 || 9037 | 89 02| 87 28 $5 52] 8416) 8240] 8103) 79 2% | 7749) 7612] 7435| 72 58 40 
30 gt 21 | 89 42 or 20] 8439) 8257] 8115] 79 7750 | 7608] 74 25| 72 43 30 
40 92.09 | 90 23| 8837] 8650] 8502) 83 14] 81 25| 79 36] 77 48| 7559] 7411 | 72 22 20 
50 93.00} 91.08 | 89 14| 87 20] 85 24] 83 29] 81 33] 79 37] 7741} 75 45| 73 49| 71 55 10 

4 X 00 || 9356] 9155} 8953) 8750} 85 47| 83 42) 81 37| 79 32| 77 28| 75 23| 73 20} 71.17 IL 00 
: 10 || 94 58} 9248) 90 36| 88 23 88 of 83 54] 81 38] 79 23| 7799) 7455| 72 42{ 70 30 50 
2 96 08 | 93.46] 91 22) 8857] 86 30| 8403] 8135] 7907} 7641) 7415) 71 51 29 40 

30 97 29 92 15 | 8934] 8652} 8409] 81 25] 7843} 76 02| 73 21 | 70 42 10 30 
: 40 || 99 95 96 Ir | 9314} 9015] 8713 | 8411] 81 78 97 | 75 06| 7209] 69 17| 66 27 20 

- 50 IoI Of | 97 44! 94 24| 9f o1 | 87 34 80 40 | 7714] 73 52| 70 36| 67 21 | 64 14 i 10 

XE OO || 103 27) 9943] 9552] 91.57] 87 55 83 54] 7954] 7558} 7206) 68 21 | 64 44] 61 17 I 
j 10 106 40 | 102 I 97 45 | .93 03 | 881 83 28} 78 42| 74 02| 69 32/ 65 14| 6109] 57 18 50 

20 Itt 08 | 105 54 | 100 24 | 94 34] 8837] 82 38 45 I 04 | 65 40| 60 40 51 49 410 
30 117 53 | 11I 30 | 104 26| 9654} 8858] 81 02] 73 21 69} 5936) 5345] 48 ys 44 05 30 
40 || 128 52 | 121 09 | 111 50 | tor 03 | 89 19] 77 31 35 | 5706} 49 12) 42 43| 37 27] 33 09 20 

“KI 50 148 27 | 140 45 | 129 15 | 112 12 | 89 39| 6700] 49 44| 38 02! 30 21 2459} 2106! 18 12 XIE 10 

h. “: h.m.| hom.| hom.| hom.| hom.| hom.| hom.| hom.) hom.\ hom.| hom. 
Sunrises. . . 4 5 45. 44 42 41 § 40} 539 37 36; .§ 35 33 32 || Sun rises. 
ST GEUS. 4s 2 14 6 15 3 16 3 18 19 6 20 6 21 2 23 2 24 6 25 2 27 2 28 Sun sets. 

‘ a 

Azimuth. .. 7 3K 6 28 5 25 14 23 a on 72 18 a 15 70 12 69 09 &B 07 67 o4 6 ot Azimuth. 

to East when the time is A. M. In South latitude the azimuth is reckoned from South 14, West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 17°. 

DECLINATION—SAME NAME AS—LATITUDE. 

; | 

Dec. | 0° ye 2° 3° 4° 5° 6° 7° s° 9° | noc, a4 | Dec. 

See FS 

March. April. 

Sd Die lS ose, Fel ccs ac Vick ae Lap Sd css Weta Ps Le 
September. August. 

Apparent see! TL TR So i Me Fe Fao BN ts — em 30 | 628 | (25 Apparent 
Time. Time. 
A.M. September. October. P.M. 

233 | 2% | 2 ee a 6 reat Sa sn pe 2 Sey Wie 19 | 22 

March, February. 

21 18 16 | 13 | 1 | 8 | 6 | 3 | I 26 | 23 20 

h. mm. oe Pe te! 0° ‘ g.-¢ Oo fr or o 7 o ? > Wee ° , of h. ™m. 

WE OT NSeaie 2s kd iewsttee int Renae sits, Ge a Mott aaa sede or tiarubics than ccame tlewisitste oo 80 40 | 79 43 | 78 46 10 
| 

VI oo go 00} 8903] 88 066/ 8708] 8610] 85 13) 84 16| 83 18| 82 21}. 81 23] 8026] 79 28 VI oo 
10 go 89 47 | 88 49 87 St 86 54 85 56 84 59 84 01 | 83 .04| 8206] 81 08| 80 Io 50 
20 91 28 | 90 30/ 89 32 35 | 87 37 39 | 85 42| 8444) 83 46| 8248] 8150! 8051 40 
30 92 12} 91 15| 9017] 8919] 8820} 8722) 86 24| 85 26| 84 27| 8329] 8230] 81 31 30 
40 92 57 | 9159] 91 01 | go 02] 8904| 88 3 | 87 06] 8608/| 8509} 84 10} 8311} 8211 20 

50 93 42| 92 44| 91 45| 90 46] 89 47} 88 i 87 49 | 8650] 85 50| 8450] 83 50| 82 51 10 

VEE OO || 94 29] 9330] 9230] 9131] 9031 | 8931 | 8832] 8731 | 86 31 | *85 31 | 84 83 29 Vv 00 
10 9% 16 | 94 16| 93 16] 9216] 91 16| 9015 89 14} 88 144] 8713| 8611] 8510] 84 08 50 
20 05 | 9504} 9403] 9302] 920r| 9100) 8958] 8856 | 8754 | 8652} 8549] 84 47 40 
30 96 54 99 33 94 51 ee 92 47| 91 45 | 9042] 89 40| 88 36/ 87 33 29 85 25 30 
40 || 974 44] 9541 | 94 93 35 | 92 31) 9x 27| 90 23 89 19 14 | 87 09 04 20 
5O || 98 39 | 9736] 96 32] 95 28} 94 24) 93 19 | 92 14| 91 g0 02} 8856) 8750} 86 43 10 

VAEE OO || 9935] 9830! 97 25] 96201] 9514] 9408 9301} 91 54! 9047| 8939! 8831 | 87 21 Iv 00 
10 || 100 33 | 99 27| 98 21] 97 14| 9606] 9458] 93 50] 9242] 91 33] 90 23 | 8913] 88 03 50 
20 Jol 34 | 100 27 | 99 19| 98 10] 97 01!/ 9551 | 9441 | 9331} 92 20| 91 08| 89 56} 88 44 40 
30 || 102 39 | 101 29 | 100 20| 99 10} 97 58| 9647] 9535 | 94 22| 9309] 9155] 9041} 8g 30 
40 103 47 | 102 36 | Ior 24 | 100 12 59| 9745| 9631 | 95 16| 9400] 92 44] 91 27] 90 09 20 
50 105 00 | 103 47 | 102 33 | Ior 18 | 100 03 | 98 47| 97 30] 96 12 |" 94 54| 9335] 9215] 9054 ||. 10 

=x 106 18 | 105 03 | 103 46 | 102 29 Jol 11 |- 99 52| 98 33| 9712] 9550] 94 28] 9305| gt 41 iii 
10 107 42 | 106 24 | 105 05 | 103 46 | 102 25'| 1or 03 | 99 40| 98 16| 9651 | 95 25| 9359] 92 31 50 
20 109 13 | 107 52 | 106 30 | 105 08 | 103 44 | 102 19 | 100 52 | 99 25 | 97 56| 96 94 55 | 93 23 40 
30 II0 51 | 109 28 | 108 04 | 106 38 | 105 10 | 103 41 | 102 Ir | 100 39 | 99 06| 97 32] 95 56] 94 20 30 
40 112 40 | III 14 | 109 46 | 108 16 | 106 45 | 105 12 | 103 37 | Io2 OI'| 100 23 | 98 44] 97 02] 95 20 20 
50 114 39 | 113 10 | 111 38 | 110 05 | 108 30 | 106 52 | 105 13 | 103 31 | 101 48 | 100 02 | 98 15 | 96 27 10 

xX oO 116 51 | 115 19 | 113 44 | 112 06 | 110 26 | 108 44 |,106 59 | 105 12 | 103 22 | 101 30 36 | 97 40 Ir 00 
10 119 19 | 117 42 | 116 04 | 114 22 | 112 38 | 110 50 | 108 59 | 107 06 | 105 08 | 103 09 | 101 07 | 99 02 50 
20 122 05 | 120 26 | 118 43 | 116 57 | 115 07] 113 13 | III 16 | I0g 15 | 107 10 | 105 02 | 102 51 | 100 36 40 
30 125 13 | 123 31 | 121 44 | 119 54.| 117 58 | 115 59 | 113 54 | III 45 | 109 32 | 107 14 | 104 51 | 102 25 30 | 
40 128 47 | 127 02 | 125 13 | 123 18 | 121 17 | 119 12 | 117 00 | I14 42 | 112 18 | 109 49 | 107 14 | 104 34 20 
50 132 50 | 131 05 | 129 13 | 127 I5 | 125 II | 122 §9'| 120 40 | 118 14 | 115 39 | 112 57 | 110 08 | 107 11 10 

s 1 

XE 00 -/ 137 30.| 135 45 | 133 54 | 131 55 | 129 47'| 127 31 | 125 06 | 122 31 | 119 46 | 116,50 | 113 44 | 110 27 I 00 
10 142 50 | 141 09 | 139 21 | 137 24 | 135 17 | 132 59 | 130 31 | 127 49 | 124 54 | 121 45 | 118 21 | 114 42 50 
20 || 148 54 | 147 22 | 145 42 | 143 52.| 141 51-| 139 137 11 | 134 131 29 | 128 10.| 124 30 | 120 40 
30 || 155 45 | 154 28 | 153 02 | 151 26 | 149 40 | 147 40 | 145.25 | 142 53.| 139 59 | 136 40 | 132 54 | 128 33 30 
40 163 20 | 162 23 | 161 19 | 160 08 | 158 46 | 157 13 | 155 27 | 153 22 | 150 57 | 148 04 | 144 36 | 140 24 20 

XE 50 || 171 30 | 171 00 | 170 26 | 169 47 | 169 02 | 168 11 | 167 10 | 165 59 | 164 32 | 162 46 | 160 33 | 157 40 Xfi 10 

eee h.m.| kh. m.| h.m.| h.m.| h.m.| hom.| hi m.| hom.| hom.| hom. | h. m. | de m. ee 
un TISES . 600] 5 58 15501 =. 5 SoM ae aes 554{,-5.57 550} 549] 5 5 un rises. 

Sun sets . 6 00 6 a 2 02 6 04 6 05 6 06 6 07 6 09 6 10 6 11 6 12 6 14 || Sun sets. 

Azimuth . go oo 88 87 8 55 : 86 52 8 49 S4 46 83 43 82 40 st 38 So 35 79 32 B 29 Azimuth. 

Ih North latitude the azimuth is reckoned from North {i Hast whee Soe eae ae 
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TRUE BEARING OR AZIMUTH. 

at. 

LATITUDE 17°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 2° | 13° | 24° | 25° | 26° | 27? | BB? | 19° | VO° | VEC | BV2° | V3° Dec. 

April. May. june. 

22 | 25 | 28 | pen lan | 8 | 12, | 16 | 21 | 26 dea caflnes 

August. / july. 

Apparent 3 RN ERR ie Yi BM ey pia. a | 4 | 9 | 2 | 3 Apparent 
Time. - j Time. 
A.M. October. November. December. P.M. 

25 | 28 |. 31 3° Gaia | Bh hes Bo Ap aR ps 97 3 | ot aie 

February. \ January. 

18 Sapebae tpi 2Ee =]. 9 te gs | 2 | 2 | 2% | 2 16 {2,39 bet 
} 

h. m, ov os Oo r C2 or a ev, me or or or <7, h. m,. 

: Gar tee | Se GSE Coe ROE PERM OE 7218 | 71 21 | 70 24| 69 26| 68 29] 67 32] 66 35 20 
50 || 7748) 7651 | 7553| 7456) 7358] 7301 | 7204] 7106/ 7008) 69 11| 6813) 67 16 10 

vi 78 31 |. 7733 | 7635] 75 74.40] 7342| 7244] 71 46] 70 48| 6950] 6852] 67 54 vi 
10 79 12} 7814!) 7716) 7618] 75 20] 74 22| 73 24| 7225] 71 27| 70 28| 69 30} 68 31 50 
20 79 53 7 55| 77 56| 7657| 75 75 00| 7401 | 7302| 7203] 71 04| 7005| 69 06 40 
30 33 34| 78 35| 77 36| 76 75 37| 7438| 7338| 7238] 71 39] 7039/ 69 39 30 
40 81 12 12] 79 13| 7813] 771 76 13) 75 3 7413) 73 12| 72 12| 71 11 | 70 10 20 
50 |e 81 50} 8050] 79 se | 7849] 7748] 7648] 75 7445 | 7344] 7243| 71 41| 70 40 10 

VII OO 82 28 | 81 27] 8026/ 79 25| 7823] 77 21] 7619 75 7415] 7313] 72 10| 71 07 Vv oo 
10 || 8306| 8204] 8102! 7959} 7857] 77 54 76 51 33 74 44| 7341 | 7237| 71 34 50 
20 || 8344) 8241 | 81 37| 8034| 79 30| 7 77 22 17} 7513| 7408] 7303] 71 40 
30 || 8421 | 8317] 8212| 8107] 8002) 7857 7 5t| 7645] 7539| 7433] 73 27| 72 21 30 
40 84 58 | 83 52| 8246) 81 40| 8034] 79 27 20} 77 13 05 | 7458| 7350] 72 42 
5O || 8536; 84 28) 8321 | 8213] 8105] 79 56| 78 48| 7739] 7629] 7520| 7411! 73 01 10 

VEEE O© || 8 14! 8505| 8355! 8245| 8135! 8025] 79151 7804] 7653! 7541] 7430! 73 18 Iv 00 
10 86 52| 85 41 | 84 29| 8317) 8206] 80 79 41 | 78 28) 77 14 or] 74 48| 73 34 50 
20 pe 31 | 8618 | 85 04/ 8350] 8235] 8121} 8005} 7850) 7735| 7619| 7503] 73 47 40 
30 1o| 8655] 8539| 84 22| 8305] 81 48] 8030] 7912] 7754) 7636) 7517] 73 58 30 
40 88 51} 87 32| 8613| 8454) 8334] 8214] 8054] 7933] 78 12| 7650) 7529) 74 07 20 
50 || 89 33| 8812] 86 49) 85 27| 8403] 8240| 81 16) 7952] 78 28| 7703) 75 38| 74 13 10 

1x 00 go 17| 8852] 87 26| 86.00] 8433] 83 06| 8138] 8010] 78 42] 7713] 75 4 74 16 III 00 

10 91 03 | 89 34 | 88.04] 8633 | 85 02 | 83 31} 8159 | 8027] 7854) 77 21 3B 74 16 50 
20 91 51 | 9017| 8843] 8708} 85 32] 8356} 82 3 80 42} 7904] 7727] 75 49| 74 12 40 
30 92 42 | 91 03 | 89 23] 87 43 | 8602 20 | 82 80 55 | 7912] 77 29 75 46 | 74 03 30 
40 || 93 37| 9152] 9006) 8820) 86 32 re 8255 | 8106] 79 17 75 38 |: 73 49 20 
50 || 9437| 9245| 9°52] 8858} 8703] 85 83 12/ 8115] 7918) 7721 | 75 25| 73 29 10 

xX oO 95 42| 93 43| 91 42| 89 39| 87361 8531] 83 26| 8121| 7915| 7710] 7505] 7301 iI 
10 3 94 46 | 9235} 90 23 36 09 | 8554) 83 39| 81 23 73 07 | 76 74 37 | 72 23 50 

98 19} 95 58} 93 36) 9 11 | 8845] 8617} 83 49} 81 21 53 | 7625} 7359} 71 33 40 
30 97 21 34 M4 92 05 ° 89 22 | 86 83 56 ae 78 29} 75 47| 7305| 70 28 30 
40 || 101 48 | 98 04 | 93 g0 05 | 8703 | 84 00 77 52| 7451 | 71 56| 6901 20 
50 || 104 06 | 100 56 97 39 | 94 18| 9053] 87 25| 8357] 8029] °7700| 7339| 7018} 67 04 10 

XE O00 || 107 00} 1 99 39 | 9544] 91 47| 8748] 83 43 44] 75 46| 7153 | 6809] 64 29 Xr 00 
10 110 47 io 38 | 10215 | 9741] 9258) 8810} 83 I9 R 3 73 50| 69 20} 6500!| 60 54 50 
20 II5 59 | III 09 | 105 55 | 100 21 | 94 31 | 88 32} 8231/| 76 Jo 52! 6530] 6027] 55 48 40 
30 123 32 | 117 III 30 | 104 27| 9651} 8854] 8055 73 I2| 65 58 53 32 | 48 22 30 
40 || 135 17 | 128 I2I 13 | III 54 | 1or 04 | 89 16} 77 25 26 | 56 54 3 3 42 30| 371 20 

XE 50 | 153 51 | 148 33 | 140 52 | 129 25 | 112 15 | 89 38| 6652] 4933] 3755| 3011 | 24 50| 20 8 XII 10 

h.m.| h.m.| hom.| h.m.| hom.\ hom.\ hem. hoe: h.m.| h.m.| h.om.| hom 
Sun rises. 5 45 43 41 40 SOS ST NS 34/ $33] 5 32 30 || Sun rises, 
Sun sets . 6 15 a3 17 19 Bx 21 6 23 6 24 2% 6 27 6 28 es Sun sets. 

° j 

Azimuth. . 7 24 % 24 s 21 74 18| 73 15 72 12 1 09 70 6 60 03 & 50 66 6 és 53 || Azimuth, 

_———————— CC COC Cr CCC 

to East when the time is A. M. In South latitude the azimuth is reckoned from South { to West when the ti eis P.M. 
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TRUE BEARING OR AZIMUTH. 

{ 

LATITUDE 18°. 
DECLINATION—SAME NAME AS—LATITUDE. 

+ 

Dee. Se ak A la Re | Bod Be | 6° | ee eae | 10° | 11° Dee. 
rine Z JL ‘as oe . 

: March. April. 

21 23 26 28 |“ 3t Bs ei 5 | 8 | rm RD aie Fe Hine el Hank 19 

‘Septemiber.* | August. 

Apparent 23 2r 8, 16, eo xg. 10 Bed Sys) Pee ae i ae 25 Apparent 
Time. — Time. 
A.M. - September. i October. P. m. 

23a] ein FO | | c= ae | Weer Gt Or Re era eta ee UA ee 2 17 | ye 22 

March, =H February. 

21 18 16 i, Sea a 9 8 6 3 | I _ 26 | 23 20 

h. m, or sak Oo fr Peak oe apy or ov or oF of or of h. m. 

ry nr 

’ 

be STS | Pearse ee) Bee ces ees es BB a cece BSP ry ck crete peer cael Cee eer 80 40] 79 43 | 78 46 10 

Vi 0O go 00 89 03 | 88 06| 8709}; 8612) 85 15| 84 18 83 20] 8223] 81 26] 80 29 9 32 VI oOo 
10 90 47 | 89 49] 88 52 2 55 | 8658} 8600] 8503] 8406] 8308] 8211] 81 13 i 16 50 
20 91 33 | 90 89 38 41 | 87 44 | 86 46 85 48 | 84 51| 8353] 8255] 8157] 8059 ; 40 
30 || 92 20) 91 23) 90 25| 89 27| 88 29| 87 31 33 | 85 35| 84 37| 83 39] 8241 | 81 42 6 30 
40 93 07| 9209] 91 11} 9013] 89 15| 8817] 8718] 8620] 85 21 | 84 22] 83 24 82 25 z 20 
50 || 9355! 9257} 9159] 9100] goor| 8902] 8803] 8704] 8605] 8506) 84 83 07 10 

es 

vir 00 94 44 | 93 45 | 9246| 91 47} 90 48| 89 48} 8849] 87 49| 86.49] 85 49 | 8449] 83 48 Vv 00 
10 95 34) 9435| 9335) 9235] 9135] 9035] 89 34] 8834] 8733 | 8632] 85 31 | 84 29 50 
20 25 | 95 25! 9425 | 93 24| 9223} 9122] 9021 | 89 19| 8818) 87 16] 86 13 85 II 40 
30 97 18 | 9617| 95 16| 9414] 93 12| 9210] 9108]! go 89 03 | 8800] 865 85 53 30 
40 || 9812) 97 10 08 | 9505] 9403} 9300] 91 56] 9052] 89 48} 88 44| 87 39 | 86 20 
50 99 09 | 98 9702 | 95 59| 9455| 93 50| 9246] 91 40] 9035 | 89 29 23| 87 17 ; 10 

VENI 00 || 10007! 99 03!) 9758| 9653] 9548! 9442] 93 36] 9230! 91 23! 9016] 8908] 88 00 : Iv 00 
10 || ror 08 | 100 03 | 98 57 2 51} 9644] 95 37| 94 93 21 | 9212| 91 03 | 8953) 88 43 . 60 

. 20 || 102 13 | 101 06} 99 59 51 | 9742! 9633] 95 24] 9413] 9393] 9152] 90 40| 89 28 40 
30 || 103 20] 102 12 | ror 03! 9953 | 98 43 | 97 32] 9621 | 9508) 9355] 9242] 91 28] 90 14 30 
40 104 32 | 103 22 | 102 11 | 100 59} 99 47 34 | 9720] 9606!] 9451 | 93 35| 9219] 9QI 02 20 
50 || 105 49 | 104 37 | 103 24 | 102 Io | 100 55 | 99 40} 98 24 | 9707] 9550] 94 31 | 93 11 | gt 52 10 

1x OO 107 10 | 105 56 | 104 41 | 103 2 102 08 | 100 50| 99 31 g8 11 | 9651 | 95 29| 9407} 92 44 Wk OO 
10 108 38 | 107 22 | 106 04 | 104 46 | 103 26 | 102 05 | 100 43] 99 20} 9756] 96 31 | 9505} 93 38 y 50 
20 110 13 | 108 54 | 107 34 } 106 13 | 104 50 | 103 26 | 102 o1 | 100 34 | 99 07| 97 38 | 9608] 94 37 40 
30 III 56 | 110 35 | 109 12 | 107 47 | 106 21 | 104 54 | 103 25 | 101 55 ; 100 23 50 | 971 95 39 30 
40 || 113 49 | 112 25 | 110 59 | 109 31 | 108 of | 106 30 | 104 57 | 103 22 | IOI 46 | 100 08 | 98 2! 96 47 20 
50 115 53 | 114 26 | 112 56! 111 25 | 109 52 | 108 36 | 106 39 | 105 00 | 103 18 | lor 34 | 99 49 | 98 02 10 

xX OO 118 og | 116 39 | 115 07 | 113 32] IIT 55 | 110 15 | 108 32 | 106 47 | 105 00 | 103 10 | ror 18 | 99 24 Il 00. 
10 120 42 | 119 09 | 117 33 | 115 54 | 114 12 | 112 28 | 110 40 | 108 49 | 106 55 | 104 58 | 102 59 | 100 56 50 
20 123 32 | 121 56 | 120 17 | 118 35 | 116 49 | 114 59 | 113 05 | III 07 | 109 06 | 107 O2 | 104 §4 | 102 42 40 
30 126 43 | 125 05 | 123 24 | 121 37 | 119 47 | 117 52 | 115 52 | 113 48 | 111 39 | 109g 25 | 107 07 | 104 44 30 
40 130 20 | 128 41 | 126 56 | 125 07 | 123 12 | I2I 12 | 119 06 | 116 55 | 114 37 | 112 14 | 109 44 | 107 09 20 
50 134 25 | 132 46 | 131 OL | 129 09 | 127 12 | 125 07 | 122 56 | 120 37 | 118 10 | 115 36 | 112 54 | 110 04 10 

XI OO 139 04 | 137 27 | 135 42 | 133 51 | 131 52 | 129 45 | 127 30 | 125 05 | 122 29 | 119 44 | 116 49 | 11 42 I 00 
10 144 21 | 142 48 | 141 08-| 139 20 | 137 23 | 135 16 | 132 59 | 130 31 | 127 49 | 124 55 | 121 46 | 118 22 50 
20 150 17 | 148 53 | 147 21 | 145 41 | 143 52 | 141 5I | 139 39 | 137 12 | 134 30 | 131 31 | 128 12 | 124 32 40 
30 156 55 | 155°45 | 154 28 | 153 02 | 151 27 | 149 41 | 147 42 | 145 28 | 142.55 | 140 O2 | 136 44 | 132 57 30 
40 164 11 | 163 20 | 162 23 | 161 20 | 160 09 | 158 48 | 157 15 | 155 29 | 153 25 | I5I 00 | 148 07 | 144 40 ae 

XI 50 171 57 | 171 30 | 171 00 | 170 26 | 169 47 | 169 03 | 168 12 | 167 12 | 166 of | 164 35 | 162 49 | 160 36 XII 1 

h.m.| hom.| hom.\ him.\ hom.\ hom.| hom.| him.| him.| h. Ree hvm,| h. a ° 
Sun rises . 600]. 5 55 56.) 5554019553) 5 $2] 551 550| 54 fal Res un rises, 
Sun sets . 6 00 6 a 6 ms 2 04 6 05 6 07 6 08 6 09 6 Io 6 12 6 13 6 14 Sun sets. 

Azimuth. . 90 00 88 57 § 54 86 51 85 43 84 45 &% 41 82 38 St 35 80 32 79 29 B 26 || Azimuth, 

In North latitude the azimuth is reckoned from No: 
., {to East When the time is A. M. 

to West when thetime is P. M. 

J 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 18°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. a2°  a3° | 44° | 15° | 16° | 17° | 98° | 19° | 20° | Bae | BB@° | Bse | Dec: 

April. — May. i] June. 
22 | 2 | 2 | a et | Al ile Riek Maes | 21 | 26 | ah 

August. July. 4 

Apparent az | 19 | 16 | cm sal ae ol fhe 8B | wm | 9 | 12 | 3 Apparent 

Time. - Time. i 
A.M. October. | November. December. P.M. : 

25 | 28 c) 3 | 6 \* 10 | 14 | TKR. f.22 27 | 3 | II 

February. | January. 

ae | 35 12 | 9 | 5 | 2 | 29 25 Ele cB aS | 2 

ea Mile ad or gis or af OyF Oo 7 Ago tl ruate ovr ori ov he m. 

‘N 

On 0 a SRS peoeaan aig oh lng peers ree tne sanielals cas cast Rasiratll ae South spas cts 65 52 30 
re | deanoee Race tecls caeressfessetegal Fe MOE ge IaMORErS2 he 90:26 -1. Gglge | 68-4067 24° E66 20 
50 || 7749| 7652) 7555| 7458 | 7401 | 7304 | 7207} 7109| 7012] 6915} 68°17] 67 20 10 

WE 00 | 734] 7737) 764°; 7542) 7445| 7347| 7250] 7152] 7054| 6956| 6859| 68 or VI 00 
10 ae B21 | 7723) 7625) 7527| 7429) 7331| 7233| 71 35| 7037| 69 38| 68 40 50 
20 or} 7993) 7805| 77097| 7609| 7510) 7411] 7313] 7214] 71 15| 7016) 6917 40 
30 80 7946 | 7847 7748)| 76 49 75 5°91 7450] 7351] 7251} 71 52|] 7952) 69 52 30 
40 81 ‘80 26 | 79 27| 7827) 77 76 28 |. 75 28| 74 73 28 | 72 27| 71 27 | 70 26 20 
50 8207] 8107) 8006) 7906] 7806/ 7705} 7604] 7593} 7402) 7301 | 7200] 7058 10 

VEE 0O | 8247| 81 46 8045) 79 44| 7843| 7741| 7640] 7538| 7436| 7333| 7231| 71 28 v 00 
: 10 83 28 | 82 26| 81 24| 8022! 7919] 7817| 7714] 7611] 7508! 74.04| 73.01 | 71 57 5 

20 84.08 | 8305 | 8202) 8059! 7955| 7851| 7747| 7643| 7539| 7434| 73 29| 72 24 4 
30 84 49 | 8344 | 8240, 81 35| 8030] 79 25| 7820] 7714| 7609] 75 02| 7356] 7250 30 
40 $5 29| 8423) 8318| 8212|) 8105} 7959] 78 52 45 | 7637| 7530} 7422] 73 14 20 
50 Io! 85 03| 8355! 8247) 81 40| 8032] 79 23 14 705 | 7556} 7446) 73 36 10 

VIIE 00 86 51 42| 84 83 24 | 8214| 81 04| 79 53] 78 42 7 31 20} 75°99] 7357 iv oo 
10 a 33 I 22| 8511| 8359| 8247) 81 35] 80 23] 79 IO a y 7 44| 7530) 74 16 50 
20 15 | 8702) 85 49 84 35 | 83 21 | 8207] 8052| 7937) 7821 | 7795| 7549] 74 33 40 
30 88 59] 8744 | 862 85 12| 8355 | 8238] 81 20] 8002] 78 77 26) 7607.) 74 48 30 
40 || 89 44| 88 26| 8707! 85 48, 8429] 8308} 81 48| 8027| 79 77 44| 76 23| 75 of 29 
50 go 31 | 89 09 87 48 | 86 26) 8503] 83 39| 8215] 8051] 79 27} 7802| 7637} 75.12 19 

1x OO I 20 55 | 88 87 04! 8537) 84 10] 8242] 81 14] 79 46 817 | 7648] 75 20 iil 
10 92 Il “4 42 | 89 12) 87 43| 8612) 8441 | 83 09| 81 36] 80 04 58 3t| 7658) 75 25 50 
20 || 93.05] 91 32) 8958) 88 23 | 86 48) 8512) 8335] 8158] 80 20| 7842} 77 o4| 75 26 40 
3O || 94.02] 92 24| 9045) 89 05 87 24} 85 43| S4or| 8218] 8635! 7851 | 77 75 24 30 
40 || 9505| 93 21 91 36| 89 50 03 | 8615 | 84 26| 82 37| 8047| 7857} 77°7{ 75 17 20 
5O || 9613] 94 22| 9230| 9037) 88 42| 8647] 8451} 8254| 8057| 7900] 7793] 75 95 10 

xX 00 97 28 | 95 29| 93 29) 91 28| 89 25; 87 21| 85 16| 8310] 81 858 | 7652] 74 46 Il 00 
10 8 5! 44 | 94 34| 92 23) 9010) 87 56| 85 41} 8324] 81 38 : ; 51 | 7635| 7419 50 
20 || 100 27| 98 09 | 95 48 | 93 24/ 9059} 88 33| 8605] 83 36 Br 06, |) 48 37 76.99 | 73 42 40 
30 || 10217] 99 46| 9712] 9435} 91 55 2k 86 29 | 83 44] 81 08 |; 78 16| 75 32| 72 50 30 
40 || 104 28 | ror 42} 9850} 95 56) 9257) 89 86.53 | 8349] 8044]: 77 41 | 7439] 71 40 20 
50 || 107 07 | 104 02 | 100 51 | 97 33 | 9411! 9045] 8717) 83.47) 8017] 7650) 73 24| 7003 10 

XI OO 110 25 | 106 58 | 103 20| 99 36} 95 3 91 43| 87 40! 83 36 9 34 34 | 71 40! 67 53 I oo 
10 || 114 42 | 110 47 | 106 36 | 10215 | 97 38 92 55 | 88 04 | 83 12 8 % i 41 | 69 07| 64 46 50 
20 120 28 | 116 of | 111 06 105 54 | 100 16 28 | 8827| 8224| 7627] 7043) 6515] 60 14 40 
3O || 128 35 | 123 37 | 117 57 | III 33 | 104 28 3 49 | 8850] 8049] 73 03.| 65.47 5g 1) 531 30 
40 140 29 | 135 22 | 129 03 | 121 20} 111 57 | 101 05; 8914] 77 8 66 % 56 42| 48 46| 421 20 

XI 50 157 44 | 153 56 | 148 40 I4I O1 | 129 33 | 112 22| 89 37 6644] 49 22 | 3744| 3002] 24 40 XE 10 

ae h.m.| h.m.\| h.m.| him.) h.m.| h.m.| h. “3 h.m.| h.m.| h.m.\| h.m.\ kh. * 2 ; 
jun rises . . 5 43 41} 5 40 39 37 34 33 I 0 un rises. 

Sun sets ’ 2 1 617 19 6 20 2 21 2 23 2 24 2 26 2 27 8 5 2 32 Sun sets. ~ 

| 
Azimuth . ~ 22 7 19 73 16 4 13 3 09 72 06 a 02 ‘ 69°59 6 55 67 52 6 8 6s 4: Azimuth. 

In South latitude the azimuth is reckoned from South { 

35028°—No. 71—16——4 

to East when the time is A. M, 
to West when the time is P. M. 

ge 



TRUE, BEARING OR AZIMUTH. 

LATITUDE 19°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee... 0° 1 2° 3° 4° 5° 6° 1 ay s° 9° | 10° | Ene Dee. 

March. April. 

a | 633 | | 31 3 ~ oa Se Sa pee 13 | 16 19 

- September. _ August. 
Apparent mg at | 1 | 16 Wh feat 33 Bg of ye go | | (28 25 Apparent 

Time. , Time. 
A.M. September. October. P.M. 

23 | 2 | 28 te | 6.{ 9 {om | 14 17 | 39 22 : 

; : March. February. 

21 | 18 | 16 13 II | 8 6 | 3 | I 26 | 23 20 

he. m. or het or o or or oF or oP O-_¥ Or tz or h. m. 

W OBO Moc teeetnl naeseanieve cs 2B EEE aE a et CS Hee ee O74 Been 81 37 | 8040! 79 43| 78 47 10 

Vi 00 go 00 | 89 03 | 88 06 | 87 10}. 8613] 85 16| 841 83 23 | 82 26| 81 29! 8032] 79 Vi oo 
10 90 a 89 52| 8855] 8759] 8702] 8605] 85 8 84 11} 8314] 8217! 8119} 80 = 50 
20 91 90 41 | 89 44| 88 47 | 8750] 8653| 8555) 8458] 8401 | 83 03 | 8206] 81 08 40 
30 92 27 || 91 30 | 90 33 | 89 36 | 88 38} 87 41 | 86 43 | 85 45 | 84 47 83 49 | 82 51 | 81 53 30 
40 93 17 | 92 20| 91 22 |' 90 24| 89 27| 88 29] 8731 | 8633} 85 34] 84 36! 83 37) 82 38 20 
50 94 93 10, 9212] 9114] 9016| 8917} 8818] 87 20| 86 20| 85 21 | 84 22} 83 23 10 

VIE OO 94 59} 94 01 | 93.02] 9204] 9105] 9006| 89 06} 8807} 8707] 8607; 85 07| 84 07 Vv 00 
f 10 95 51} 9452} 93- 92 54] 9155| 9055|] 8955| 8855} 8754] 8653] 85 52| 84 51 50 

20 46 | 95 46| 9446] 93 46] 9245] 91 45] 9044] 89 43| 88 41 | 87 40 | 86 38/ 85 35 40 
30 97 41 | 96 40] 95 40} 9439] 93 37] 9236] 91 34| 9032) 89 29| 88 26 di 23 | 86 20 30 
40 98 38 |. 97 37 | 9635] 9533 | 94 31 | 93 28| 9225 | 91 22/| 9018] 89 14 10 | 87 05 20 
5O || 99 37] 98351 97 32| 96 29| 95 26| 94 22| 9317] 92131 91 08| 9002: 8856) 8&7 50 10 

VEEE 00 | t00 39| 99 98 31 % 27 | 96 22] 9517| 9411! 935 | 9159] 9052] 89 44] 88 37 Iv 
10 || tor 43 | 100 99 33 27 | 97 21| 96 14 9 07 | 9359] 9251] 91 43 | 9034) 89 24 50 
2O || 102 50 | ror 44 | 100 37 | 99 30| 98 23] 97 14 05 | 9456] 93 46] 9235] 91 24| 90 12 40 
30 104 02 | 102 54 | Ior 46 | 100 99 27 | 9817] 9706| 9554] 94 42] 9330] 9216) 9g1 03 30 
40 105 17 | 104 07 | 102 57 | Ior 46 | 100 35 | 99 23] 98 10| 96 95 42| 94 27| 93 II |i 91 54 20 
5O || 106 37 | 105 26 | 104 14 | 103 OI | 101 47 | 100 33 | 9917] 9801 | 96 44] 95 26] 94 92 48 10 

EX OO || 108 02 | 106 49 | 105 35 | 104 20 | 103 04 | Tor 47 | 100 29 | 99 10 | 97 50 08 3 Iii 00 
10 109 34 | 108 18 | 107 02 | 105 I04 26 | 103 06 | 101 46 | 100 24 | 99 OI ie “4 re 12 te ‘e 50 
20 III 12 | 109 55 | 108 37 107 16 | 105 55 | 104 32 | 103 08 | Ior 43 | 100 17 | 98 49 20 | 95 50 40 
30 113 00 | ‘III 40 | 110 18 | 108 55 | 107 31 | 106 05 | 104 38 | 103 0g | Ior 39 100 07 3b 33 oe 58 30 
40 114 56 | 113 34 | 112 10 | 110 44 | I09g 16 | 107 47 | 106 16 | 104 43 | 103 10I 31 | 99 53 | 98 13 20 
50 II7 04 | 115 39 | 114 12 | 112 43 | III 12 | 109 39 | 108 03 | 106 104 47 | 103 05 | IoI 21 | 99 35 10 

x oO 119 25 | 117 58.| 116 28 | 114 56 | 113 21 | 111 43 |. 110 03 | 108 21 | 106 36 aa 49 | 102 59 | 101 06 Ii 00 
10 122 ox | 120 32 | 118 59 117 23 | 115 45 | 114 03 | 112 18 | 110 30 | 108 39 | 1 104 102 48 50 
2O || 124 55.| 123 23 | 121 48 | 120 09 | 118 27 | 116 41 | 114 51 | 112 57 | III 00 | 108 106 54 | 104 45 40 
30 || 128 10'| 126 36 | 124 59 | 123 17 | 121 31 | 119 41 | 117-45 | 115 46 | I13 41 | III 33 | 109 Ig | 107 00 30 
40 13I 49 | 130 14 | 128 35 | 126 51 | 125 02 | 123 08 | 121 08 | 119 02 | 116 50 | 114 32 | T12 Og | 109 40 20 
50 135 55 |/134 21 | 132 42 | 130-57 | 129 06 | 127 08 | 125 04 | 122 52 | 120 34 | 118 08 | 115 33 |: 112 51 10 

XI 00 140 33 | 139 of | 137 24 | 135 40 | 133 49 | 131 51 | 129 44 | 127 28 | 125 03 | 122 28 | 119 43 | 110 47 1 00 
10 145 45 | 144 19 | 142 46 | 141 06 | 139 19 | 137 22 | 135 16 | 132 59 | 130 31 | 127 50 | 124 56 | 121 46 50 
20 151 34 | 150 17 | 148 53 | 147 21 | 145 42 | 143 52 | 141 52 | 239 40 | 137 14 | 134 32 | 131 33 | 128 14 40 
30 || 157 59 | 156 55 | 155 45 | 154 28 | 153 03 | I5I 28 | 149 42 | 147 44 | 145 30 | 142 58 | 140 06 | 136 48 30 

_ 40 164 57 | 164 12 | 163 21 | 162 24 | 16% 21 | 160 10 | 158 49 | 157 17 | 155 31 153 28 | 151 03 | 148 12 20 
‘KI 50 172 22 | 171 57 | 171 30 | 171 O1 | 170 27 | 169 48 | 169 04 | 168 13 | 167 13 | 166 03 | 164 37 | 162 52 XII 10 

; h.m.| h.m.| h.m.| h. % h.m.| h.m.| h.m.| hom.| hom.| h.m.\ h. ms h. m. 3 
Sun rises. - 600] 5 STS 554| 553] 552] 55°] 549] 547] 54 5 45 un rises. 
Sun sets .°: 6 00 6 ps 03 6 04 6 06 6 07 6 08 6 Io 6 II 6 13 6 14 615 || Sunsets. 

Azimuth . 90 00 88 7 87 53 % 50 85 46 &% 43 & 39 82 36 st 32 So 29 79 25 21 Azimuth 

In North latitude the azimuth is reckoned from North { 
to East when the time is A. M. . 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 19°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 12° | 3° | wae 15° | 16° | 27° | ES° | 9° | BO° | VEC | BB | Ve Dec. 

April. May. June. 

22 25 | 2 . | Soe 8 | 32 6 | a | 2 a Re 

/ August. July e 

Apparent 22 | 19 | 46° [os ea | 9 5) [Pa2 Beemer eee IG | 32 3 pparent 
Time. : ; : ; Time. 

A. October. | November. ! December. P.M. 

25 | 28 | 31 | CAS he | 10 14 | 7 | 22 | 2 1 3 | 

February. January. 

18 | 15 | 12 | 9 | 5 2 29 | 25 | 2 16 10 2 

h. ™. oO ’ o ’ o , °o , fe) , C: eZ or ° , o r ° , o ° , h. ™m. 

, 

Ace tress ac oe deisl- xeacen oles snncule prteese ye pppoe | eae es Ee Seka 66 49 | 65 53 30 
PMP citys Sats Sek sini slats noee 5 74 12| ‘73 16] 7219] 71 23) 70 26/| 69 30!| 68 33} 67 37 | 66 40 20 
50 77 51| 7654] 7557| 7590| 7404| 7207} 7210} 71 13| 7016} 6919} 68 22) 67 25 10 

vi 78 38| 7741 7644) 75 47| 7450] 7352| 7255] 71 58| 7101 | 7003/ 69 06/ 68 08 vi 00 
10 79 24) 7827] 7730] 7632! 7535| 7437! 7339] 7241! 71 43| 7045| 69 47| 68 49 50 
20 80 10] 79 12 151 0977 37 18 | 75 20] -74 22| 73 23| 7225) 7% 70 40 
30 80 79 57 | 7858) 7800.) 7701] 7602] 7503] 7404| 7305} 7205] 71 06} 70 06 30 
40 || 81 39 | 80 40 Zo 43 78 42) 7742) 7643| 7543] 7443] 7343| 7243] 7143 70 42 20 
50 82 23) 81 23 23 | 79 23| 7823] 77 23| 7622] 75 21| 74 20| 7319] 7218! 7117 10 

Vil 83 06 | 8206] 8105] 8004} 79 03| 7802] 7700] 7558] 7456| 7354] 7252)! 71 50 Vv oo 
10 83 50| 8248} 81 46) 8045] 79 42| 78 40| 77 37 34| 7531 | 7428) 7325 | 72 21 50 
20 84 33 | 83 30| 8227} 81 24] 8021] 7917] 7813} 7799 05 | 7501] 7356) 72 51 40 
30 85 16 | 84 12| 8308} 8204] 8059] 79 54| 78 49 7 44] 7638| 7532] 74 26! 73 19 30 
40 86 00 83 49 | 8243] 81 37} 8031] 7924] 7817] 77 99 o2| 7454/| 73 46 20 
50 86 44 | 85 37 30} 8322] 8215} 8167] 7958) 7849] 7740} 7631 | 75 22) 74 12 10 

VILE 00 87 29 | 8620) 85 11! 84 02); 8252] 81 42| 8032! 79 21} 7810} 7659] 75 48! 74 36 Iv 
10 88 14 8703] 85 52| 8441 | 8330] 8218] 810 79 52| 7839| 7726] 7612] 7458 50 
20 || 8900} 87 48} 8635 | 85 21 | 84 07] 8253] 81 38} 8023) 7907] 7752] 7636] 75 19 40 
30 89 48 | 88 33 8717] 8601] $4 45/| 83 28] 82 Io 53 | 7934] 7816] 76 53 5 30 
40 90 37 | 89 20] 8801} 8 42 85 23 | 84,03 | 8243] 81 22| 8001) 7839] 771 7 

, 50 gt 28} go 08} 88 46 | 87 24 o2| 8439] 8315| 8151 | 8026] 79 or] 77 5 II 10 

1X 600 92 22} 9058} 89 33] 8807} 86 41} 8515] 8347} 8219] 8051] 79 22|.77 76 24 IE 
10 93 19 g1 50 | 90 22/ 88 52 2 22] 8551} 8419] 8247} 8114] 79 41 | 78 76 34 50 
20 94 18 | 92 46| 91 13} 89 39 “4 86 28 | 8451] 8315} 8137| 7959| 78 21 | 76 42 40 
30 95 23 | 93 46| 9207] 90 28| 88 87 06 | 85 24 | 83 42 8 59 80 15 | 7831 | 76 46 30 
40 96 32| 9449] 9395 | 91 20| 89 33} 87 46 85 58 84 08 | 8218 | 80 28| 78 76 47 20 
5O || 97 48| 9559| 9408] 9216] 90 22| 88 27 31 | 8435 | 8237} 8039] 7841 | 76 43 10 

xX OO 99 12! 9715] 9517| 9317] 91 14| 8911 | 8706| 8501} 8255! 8048] 78 41} 76 34 Ii 00 
10 || 100 45 I} 9633] 9423} 9211 | 8958} 87 42| 85 27| 8309] 8053] 78 35 |’ 76 18 50 
20 | 102 33} 10018 | 9800} 95 38| 9315} 9049| 88 21 | 8552) 83 23| 8052] 78 23] 75 53 40 
3O | 104 37 | 102 10 | 99 40 3 04} 94 26} 91 45| 89 02| 8618} 83 32| 8047] 7802] 75 17 30 
40 | 107 04 | 104 22 | I0I 35 “4 95 49 | 92 49 89 47 86 43 83 36 | 80 32] 77 28 | 74 25 20 
50 IIO OI | 107 03 | 103 58 | I00 97 94 04 | 9038] 87 83 38 80 06 |] 76 40!] 73 11 10 

XI OO 113 40 | II0 23 | 106 55 103 17 | 9930] 95 36] 91 36| 87 33 83 28 79 26} 75 26| 71 27) I oo 
10 || 118 22 ! 114 42 | 110 45 | 106 36 | 102 11 | 97 35 | 92 49 | -87 57| 8303] 7814] 73 29. 54 | 50 
20 124 34 | 120 31 | 116 oF | 111 11 | 105 too 18 | 94 26 22} 8215] 7618] 70 30° 04 | 40 
30 133 Of | 128 41 | 123 42 | 118 oF | IIT 104 29 | 96 51 | 8847] 8042] 7252] 65 35 57 | : 30 
40 144 45 | 140 35 | 135 129 09 | 121 24 | 112 or | ror 05 | 89 11 | 77.09] 6606 5 30'} 48 32 i 20 

XI 50 160 40°| 157 49 | 154 or | 148 46 | 141 08 | 129 41 | 112 28 | 89 36] 6635] 49 10] 37 33 29 49 XIE 10 

h.m.| him h.m.| hm h.m.| h.m him h.m hom. h.m| him him 
Sun rises. 5 43 542} 549!) 539] 537 5 3 3% S34 31} § 30 28 Bs Sun rises 
Sun sets . 2 17 6 18 6 20 6 21 6 23 24 6 6 27 29 6 30 32 34 Sun sets. 

a ° 
Azimuth 7 18| 7614] 75 %1| 9407] 7303) 71 $9| 7055| 69 $2] 68 48| 67 44} 6 4o| 65 35 || Azimuth. 

‘ SA é 7 to East when the time is A. M. 
.,., In South erie og the azimuth is reckoned from South to West when the time is P. M. 

/ 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 20°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° ye 2° 3° 4° 5° 6° «fhe $° 9° | 10° | nae Dec. 

March. April. 

21 | 23 26 | 28 | 31 % | 5 8 | II | 13 | 16 | 19 

September. August, 

Apparent 23 | 21 18 | 16 13 10 | 8 5 | 2 30 | 28 | 25 Apparent 
Time. Time. 
A. MI. September. October. P. "i. 

23 | 26 28 I 4 6 | 9 II | 14 | 17 | 19 | 22 

March, February. 

21 | 18 16 13 IL 8 6 3 | I 26 | 23 | 20 

h. m. or <a « of? or oO. o-? a lt ze. Ly, DY. ¢ oO Fix FB h. m. 

‘ 

WSO ing ales Saeed Ce ec naa ve ay ep etoe cae Site Raee aE es Se Bone aka 81 38 | 8041] 79 45] 78 49 10 

Vi 00 go 00 | 89 04] 88 07| 87 11} 8614 | 85 18 | 84 21 | 83 25] 82 28] 81 32} 8035]! 79 3 VI 0O 
10 90 51| 8955] 8858| 8802] 8705] 8609; 8512} 8415] 8319] 8222] 81 25] 80 38 50 
20 91 43 | 9046] 89 50} 88 53| 8756) 8659) 8602] 8505) 84 83 11 | 8214] 81 17 40 
30 || 92.35] 9138] 9041 | 89 44| 88 47 | 87 50| 86 52| 8555} 84 84 00) 83 02 | 82 04 30 
40 93 27 | 9230] 91 33] 9935] 89 38| 8840 | 87 43| 86 45| 85 46| 8449] 83 50/| 82 52 20 
5O || 94 20] 93 23] 92 25| 91 27| 9029! 9 31 | 8833] 87 34| 86 36| 85 37| 84 38| 83 39 10 

VIL OO 95 14] 9416] 93 18| 9220] gt 21 | 9022]! 89 23| 88 24| 87 25| 8625 | 85 26| 84 26 Vv 00 
10 96 09} 95 11 | 94 12] 9313] 9214! 9114] 9015] 8915] 8814] 8714] 8614| 85 13 50 
20 97 06 | 9606 | 95 07| 9407] 9307| 9207] 91 07| 9006] 89 88 03 | 87 02 86 00 40 
30 98 04 | 97 04 | 96 95 93 | 94 02| 93 01 | 9200} 9058] 89 56| 8853] 8750| 86 30 
40 99 04 | 9803] 9702| 9600] 94 58} 93 92 54 | 91 51] 9047 | 89 44 40 | 87 20 
50 || 100 06 | 99 04 | 98 02/ 9659] 95 56/| 9452] 9349] 9245] 91 40| 9035] 89 30! 88 10 

VIII OO tor 10 | 100 07 | 99 04 | 9800] 9656) 9551 | 94 46! 93 41 | 9235! 91 28| go2r! 89 Iv 00 
10 1o2 18 | ror 14 | 100 09 | 99 04] 97 58] 9652] 95 45| 943 93 30 | 92 22] 91 14] 90 50 
20 103 28 | To2 23 | 101 17 | 100 10 | 99 03 | 9755] 9647 95 38] 94 93 18 | 92 08] go 40 
30 104 42 | 103 35 | 102 28 | Ior 20} roo 11 | 99 OL | 97 51 | 96 40] 95 29] 9417] 9304] QI 30 

4 40 106 OI | 104 52 | 103 43 | 102 33 | IOI 23 | oo 11 | 9859] 97 46) 96 32| 95 18] 94 03 | 92 47 20 
50 107 24 | 106 14 | 105 03 | 103 51 | 102 38 | Ior 25 | 100 Io 55 | 9739] 9622) 95 04| 93 45 10 

IX 00: || 108 53 | 107 41 | 106 28 | 105 14 | 103 59 | 102 43 | Tor 26 | 100 08 | 98 50| 97 29] 96 99 94 47 Ill 00 
10 T10 28 | 10g 14 | 107 59 | 106 43 | 105 26 | 104 07 | 102 48 | IOI 27 | 10005] 98 42] 97 1 95 53 50 
20 112 11 | TIO 55 | 109 37 | 108 19 | 106 59 | 105 38 | 104 I5 | 102 51 | Ior 26] 9959] 98 31 | 97 02 40 
30 114 O1 | 112 43 | I1I 24 | 110 03 | 108 4o | 107 16 | 105 50 | 104 22 | 102 53 | 101 23] 99 51 | 98 17 30 
40 116 02 | 114 42 | T13 20 | ITI 56} I10 30! 10g O2 | 107 33 | 106 02 104 29 | 102 54 | IOI 17] 99 39 20 
50 118 14 | 116 51 | 115 27 | 114 00 | I12 31 | III 00 | 109 27 | 107 52 | 106 14 | 104 34 | 102 52 | IOI 09 10 

xX 0O 120 39 | 119 14 | 117 47 | 116 17 | 114 45 | 113 10 | 111 33 | 109 53 | 108 10 | 106 25 | 104 38 | 102 48 it 
10 123 18 | 121 52 | 120 22 | 118 50 | 117 14 115 36 | 113 54 | 112 09 | t10 21 | 108 30 | 106 36 | 104 39 50 
20 126 16 | 124 47 | 123 16 | 121 4o | 120 02 | 118 Ig | 116 33 | 114 44 | 112 50] 110 52 | 108 52 | 106 46 40 
30 129 33 | 128 03 | 126 30 | 124 53 | 123 11 | 121 25 | 119 35 | I17 40 | 115 4o | 113 36 | 111 27 | 109 13 30 
40 133 13 | 131 43 | 130 10 | 128 31 | 126 47 | 124 58 | 123 04 | 121 04 | 118 58 |] 116 46 | 114 29} 112 05 20 
50 || 137 20 | 135 51 | 134 18 | 132 39.| 130 54 | 129 03 | 127 06 | 125 02 | 122 51 | 120 32 | 118 05 | TI5 31. 10 

XI OO I4I 55.| 140 30 | 138 59 | 137 21 | 135 37 | 133 48 | 131 49 | 129 43 | 127 27 | 125 03 | 122 28 | 119 43 I 00 
10 147 03 | 145 43 | 144 17 | 142 45 | 141 06 | 139 18 | 137 22 | 135 17 | 133 OT |] 130 33 | 127 51 | 124 57 50 
20 || :52 44 | 151 33 | 150 16 | 148 53 | 147 22 | 145 42 | 143 54 | 141 54 | 139 42 | 137 16 | 134 35 | 131 37 40 
30 || 158 57 | 157 59 | 156 55 | 155 45 4 154 29 | 153 O4 | I51 30 | 149 44 | 147 46 | 145 33 | 143 02 | 140 10 30 
40 165 39 | 164 57 | 164 11 | 163 21 | 162 25 | 161 22 | 160 Ir | 158 51 | 157 20 | 155 35 | 153 32] I51 08 20 

XI 50 172 44 | 172 22 | 171 58 | 171 31 | 171 OF | 170 27 | 169 49 | 169 05 | 168 15 | 167 15 | 166 05 | 164 40 XII 10 

i him.| h.m.| him.| him.) hom.| him.| him.| him.) him hm hm.| hom. ¢ 
Sunrises . B60) 5°59 1°15 S715) Set bs 54 53.) 5S St}. $501 5 48) “SAT Cu SiaoteesS Sun rises. 
Sun sets 6 00 6 oI 6 03 6 04 6 07 6 09 6 10 6 12 6 13 615 6 Sun sets. 

Azimuth . go oo 88 56 87 52 86 48 85 45 84 4t 83 37 82 33 81 29 80 25 79 21 a 17 Azimuth. 

‘ ie Seer ote to East when the time is A. M. 
In North latitude the azimuth is reckoned from North oe West when the time is P.M. 



53 

TRUE BEARING OR AZIMUTH. 

LATITUDE 20». 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 32° | 3° | 44° | 15° | 16° | 17° | 18° | 19° | 20° | 2° | 22° | 23°, Dec. 
3 | | 

April. May. June. 

22 | 25 | 28 I | 5 8 12 16 | 21 26 I pea 

August. july. 

Apparent 22 | 19 | 1% | 12 | 9 5 2 me) Jo 3%- |. 3 Apparent 
Time. Time. 
A.M. October. November. December. P.™. 

25 28 | 31 3 6 10 14 17 | 22 | 27 3 II 

February. January. 

18 15 | 12 | 9 | 5 2 29 25 | 21 16 | io | 2 

h. m. (> Oe o ERY, Ber a. ¥ 0 o¥. Ore oy. Pe Oe F me ge «ie! h. m,. 

Giri 

H | | 

| | | | 
| | | | 

W 30 j..-.---. -.--.--- bis ice nn Mae tees cian geek oa pe RAE tia Moree Oe FSF 67 46| 6650| 65 54 30 
SE eek | ROR eet rae ee 7599: 7413| 7317| 7221 | 71 24] 70 28| 6932] 68 36| 67 39| 66 43 20 
6O || 7752); 7656| 7600; 7503| 7407| 7310| 7214| 7117| 70 20| 69 24| 6827! 67 30 10 

Vi 00 78 42| 7745| 7649; 7552| 7455| 7358] 7301 | 7204} 7107] 7010} 6913} 68 15 VI 00 
10 79 31 | 7834! 7737 | 7640| 75 42| 7445) 7347| 7250| 71 52} 7054] 69 68 50 
20 || 8019} 79 22| 78 24 | 7726) 76 28] 75 30| 7432| 7334] 7236| 71 37] 7039) 69 41 40 
30 81 06 | 8008/ 79 10 | 7812]. 771 7615| 7516| 7417| 7318| 7219] 71 20| 70 21 30 
40 || 8153) 8055 2 56 | 7857 | 77 76 58 | 7559} 7459] 7359| 72 71 59 | 7° 59 20 
50 82 40 | 81 40 40 | 7941! 7841) 7741 | 7640) 75 40) 74 39| 73 72 37 | 71 36 10 

VI OO 83 26 | 82 26 "81 25 | 8024] 79 23] 78 22 77 21; 7619) 7518] 7416] 7314] 72.11 Vv oo 
10 84 11 | 83 10} 8209} 8107] 8005|] 7903| 78 or} 7658). 7555| 7452] 7349] 72 46 50 
20 84 58 | 8355 | 8253) 81 50} 8047| 79 44| 78 40| 77 36| 7632] 75 27| 74 23] 73 18 40 
30 85 44 | 84 40/ 8337 8233] 81 28). 8023) 79 18| 7813 | 7708] 7602} 74 73 5° 30 
40 86 31 | 85 26| 84 21 | 8315] 8209] 81 03 2 56| 7850} 7742] 7635] 75 27| 74 19 20 
50 87 18 | 8612] 8505; 8357] 8250] 8r 42 34} 7925| 7816) 7707] 7558) 74 49 10 

Vill 88 06 | 8658] 85 49 | 84 40} 8331} 8221 | 8111! 8000] 7850] 7739] 7627} 75 16 Iv 00 
10 88 55 | 87 45 | 8634] 85 23] 8412] 8300] 8148} 8035| 79 22| 7809} 7655] 75 42 50 
20 89 45 | 8833} 87 20 07 | 8453| 8339] 8225| 8110] 7954] 7839] 77 23| 76 06 40 
30 90 37 | 8922] 8807| 8651] 85 35 | 8418] 83 or} 81 44 25| 7907] 7748) 76 29 30 
40 91 30} 9013} 8855 | 8737} 8618} 8458] 83 38| 8217] 8056) 7935] 7813| 7651 20 
50 92 26| 91 06/] 89 45/| 88 23| 87 01} 85 38] 8415} 8251] 81 26| 8001} 78 36| 77 11 10 

IX OO 93 24| 9201 | 9037| 8912] 87 46| 8619] 8452} 83 24| 81 56| 8027] 7858] 77 29 Iik 00 
10 94 9259| 91 31 | go 02} 88 32/ 8701 | 85 30| 8358| 8225| 8052] 7919] 77 45 50 
20 95 32} 94 01 | 92 28| 9055] 89 20] 87 45 ae 84 32 | 8254] 81 16| 79 38| 7759 40 
30 96 43! 95 06} 9329! 9151] 90 11} 8830! 86 48| 85 06! 8323] 81 39! 7955 | 78 JO 30 
40 || 9759| 9617] 9434| 9250/] 9104] 8% x 87 29 | 85 40) 83 51 | 8200] 8009] 78 18 20 
50 99 23| 9735] 9545] 9354] 9202] go 88 12} 8615 | 8418] 8220] 8022] 78 23 10 

X OO 100 55 | 99 00} 9703] 9505] 9304] 91 or | 8857| 8652| 84 46| 8239] 8031.) 78 24 Ii 00 
10 102 39 | 100 36 | 98 30] 96 22] 94 12] 9200] 8945] 8730] 85 13] 8255] 8037] 78 19 50 
20 || 104 37 | 102 25 | 100 09 | “97 50 29] 9395] 9038| 8810) 85 40} 8309] 80 37| 78 07 40 
3O || 106 54 | 104 31 | 102 03 | 99 31 56] 9417] 91 36| 88 52| 8 83 20 | 80 33] 77 47 30 
40 109 35 | 106 59 | 104 17 | 10r 30 | 98 38] 95 42| 92 41 | 89 38 | 86 32| 83 26] 8020) 77 14 20 
50 || 112 48 | 10957 | 106 59 | 103 54 | 100 41 | 97 22| 9358} 9030] 8659] 83 27| 7955] 76 25 10 

XI OO 116 47 | 113 40 | 110 22 | 106 51 | 103.14 | 99 95 29] 9130] 8725] 8319] 7913| 75 10 I 00 
10 121 48 | 118 23 | 114 45 | 110 48 | 106 35 | 102 11 | 97 31 | 92 44| 8751 | 8256] 78 04] 7318 50 
20 128 17 | 124 39 | 120 35 | 116 05 | 111 12] 105 55 | 10017 | 94 22| 8817] 8210] 7608] 7o 21 40 
30 136 51 | 133 06 | 128 46 | 123 47 | 118 06 | 111 39 | 104 31 | 9647] 88 43] 8036] 7244] 65 24 30 
40 148 16 | 144 51 | 140 41 | 135 35 | 129 16 | 121 32 | 112 06 | 101 08 | 89 09] 77 °5 65 17 20 

XI 50 162 55 | 160 43 | 157 53 | 154 07 | 148 52 | 141 16 | 129 49 | 112 34 | 89 34] 66 4 8 37 20 XII 10 

; h.m.| h.m.| h.m.| him.) him.| h.m.\| h.m.| h.im.| him.) him.| him.) hom. 
_ Sun rises . 5 42 5 41 5 39 5 38 5 36 34 5 33 5 31 5 3° 5 28 hs 5 24 Sun rises. 
Sun sets . 6 18 6 19 6 21 22 24 26 6 27 6 29 30 6 32 34 6 3 Sun sets. 

Azimuth......... 7 13 76 09 a os 4 or 72 87 71 52 70 48 69 44 68 39 : 67 35 66 30 65 2% || Azimuth. 

In South latitude t 
viel @ oe 

he azimuth is reckoned from South to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH.. 

LATITUDE 21). 

DECLINATION—SAME NAME AS—LATITUDE.. 

Dec. 0° js | 2° Be 4° 5% 1) 62. ks $%,.| 9°.) 10°") ano. Dee. 

March. i April. 

21 | 23 | 26 | 28) | 31 3 | 5 | 8: | II | 13 16 19 

‘September. August. 

Apparent 23 | 21 | 18 | 136 eS ic i vibes 02 Cy oe Rea 30 28, 25 Apparent 
Time. ; Time. 
A. M. September! October. P.M. 

23 | 26 28 rs 4 6 ‘Ae 9 | It | 4. | 17 19. 22 

March. | . February. 

ar | 18 16' 13° eee pi | 6 | 3 | I | 26. 23, . 20 

he m. || ° ’ o 7 1 tal o 7 o'r ofr or (> ale ¢ or or or Gi he. m. 

| 

| 

Wo Oy SS oe als Saco neral ew tutte cl aenmiees foment el oe teas eal ieee 82 34| 81 38| 80 42| 79 46| 78 50 “410 

VI 00 | 9000} 8 04| 8808/| 87 12| 86 16| 85 20| 8424] 83 28| 8231| 8x 80 79 43 VI 00 
10 90 54| 8958| 89 01 | 8806] 87 09| 8613 | 8517] 84 20| 83 24] 82 8i 31 35 ''5O 
20 gt 48} 9051] 8955| 8859] 8802] \8706| 8609] 8513] 84 16 $3 19 | 8222] 81 25, -- 40 
30 92 42| 91 46] 9049| 8953} 8856] 8759] 8702] 8605] 85 08 Ir] 8313] 82 16 ’- 30 
40 | 93 37| 9240] 91 43| 9046) 89 49| 88 52| 8755 | 8657 | 8600] 85 02| 84 04| 83 06 20 
50 | 94 32| 9335] 9238| 91 41 | 9043 | 89 45| 88 47| 8749] 8651 | 8553] 8454] 83 55 10 

VIL 00 | 95 29] 9432] 93 34] 9236] 91 38| 9039] 8941! 8842| 87 43| 86 85 45 | 84 45 Vv oo 
10 96 27 | 95 29] 94 30| 93 32] 92 33| 91 34] 9035) 89:35] 8835] 87 86 35 | 85 35 50 
20 97 26 | 96 27} 95 28 | 94 29/| 93 29| 9229] 91 29) 9029] 89 28| 88 27 | 87 26| 86 25 40 
30 | 98 27| 9727} 9627) 95 27| 94 27] 93 26| 9225 | 91 24 | 9022) 89 20 18 | 87 be 30 
40 | 9929] 98 29] 97 28| 9627] 95 26| 94 24| 93 22| 92 20| 9117] 9014) 89 10] 88 20 
50 | 100 34 | 99 33 | 9831 | 97 29| 96 27| 95 24| 94 21 | 9317] 9213] 9108] 9003} 88 58 10 

VIII OO Tol 41 | 100 3 99 36 98 33 4 30 | 9625] 95 21} 9416} 93 10] 9205] 9058] 8951 Iv oo 
10 | 102 52] tor 48 | 100 44 | 99 40 35 | 97 29} 96 = 17 | 94 10 | 9302] 91 54] 90 45 50 
20 104 05 | 103 00 | Ior 55 | 100 49 | 99 43 98 36| 97 2! 20 | 95 It 94 02} 9252] 9g 41 40 
30 105 22 | 104 16 | 103 10 | 102.02 | 100 54] 99 46| 98 36| 97 26| g615]| 95 04] 9352] 92 39 30 

40 | 106 44 | 105 37 | 104 29 | 103 20 | 102 10 | 100 59| 99 48| 9835] 97 22| 9699] 9454] 93 39 20 
5O || 108 11 | 107 02 | 105 52 | 104 41 | 103 30 | 102 17 | Lor 03 | 99 49| 98333] 9717] 9600] 94 42 10 

IX 00 109 43 | 108 32 | 107 21 | 106 08 | 104 54 | 103 39 | To2 23 | Ior 06 48 | 98 29] 9710] 95 49 Iii 00 
10 III 22 | 110 09 | 108 55 | 107 4I | 106 24 105 07 | 103 49 | 102 29 | 101 08 | 99 46 3 23 | 9659 50 
20 II3 08 | I1r 53 | 110 37 | 10g 20 | 108 02 | 106 42 | I05 21 | 103 58 | 102 34 | Ior 99 42| 98 14 40 
30 II5 02 | 113 46 | 112 28 | 111 08 | 109 47 | 108 25 | 107 00 | 105 34 | 104 07 | 102 3 IOI 07 | 99 35 30 
40 117 06 | 115 48 | 114 28 | 113 06 | III 42 | 110 16 | 108 49 107 20 | 105 49 | 104 16 | 102 40 | 101 03 20 
50 11g 21 | 118 ot | 116 39 | 115 15 | 113 48 | 112 19 | 110 48 | I09 15 | 107 39 | 106 02 | 104 22 | 102 4o ae 

x OO 121 50 | 120 28 | 119 03 | 117 36 | 116 07 | 114 35 | 113 00 | III 23 | Iog 43 | 108 00 | 106 15 | 104 27 iI 00 
10 124 33 | 123 09 | 121 42 | 120 13 | 118 41 | 117 05 | 115 27 | 113 45 | 112 o1 | 110 13 | 108 22} 106 27 50 
20 127 33 | 126 08 | 124 go | 123 08 | 121 33 | 119 54 | 118 12 | 116 26 | 114 36 | 112 43 | IIO 45 | 108 44 40 
30 130 52 | 129 26 | 127 57 | 126 24 | 124 47 | 123 06 | 121 20] 119 30 | 117 35 | 115 35 | 113 30] IIr 21 30 
40 134 33 | 133 08 | 131 39 | 130 05 | 128 26 | 126 43 | 124 54 | 123 00 | I2I 00 | 118 55 | 116 43 | 114 25 20 
50 138 39 | 137 16 | 135 48 | 134 I5 | 132 36 | 130 52 | 129 OL | 127 04 | 125 00 | 122 49 | 120 30 | 118 04 10 

XI OO 143 12 | 141 53 | 140 28 | 138 57 | 137 20 | 135 37 | 133 47 | 131 49 | 129 43 | 127 27 | 125 03 | 122 28 I 00 
10 148 15 | 147 o1 | 145 43 | 144 17 | 142 45 | 141 06 | 139 19 | 137 23 | 135 18 | 133 02 | 130 34 | 127 53 50 
20 || 153 48 | 152 43 | 151 32 | 150 16 | 14853 | 147 22 | 145 44 | 143 55 | 141.57 | 139 44 | 137 19 | 134 38 40 
30 || 159 So | 158 57 | 157 59 | 156 56 | 155 46 | 154 30 | 153.05 | 151 32 | 149 47 | 147 49 | 145 37 | 143 06 30 
40 166 17 | 165 39 | 164 58 | 164 12 | 163 22 | 1€2 26 | 161 24 160 13 | 158 54 | 157 23 | 155 38 | 153 36 20 

XI 50 173 03 | 172 44 | 172 22 | 171.59 | 171 32 | 171 02 | 170 28 | 169.51 | 169 07 | 168 16 | 167 18 | 166.07 XII 10 

h.im.| ‘h. .m.| h.m.| him him h.m.| h.m.| hom. -m.| h.m.\ him, 
Sun rises . 6 00 5 58 5 57|° 555 5 52 5 51 5 49 5 48 5 46 5 5 43 Sun rises. 
Sun sets . 6 00 6 02 03 6 05 6 08 6 09 6 II 12 m4] 61 6 17 Sun sets 

Azimuth . go 00 88 sf sy 51 8 47 85 B b 84 39 83 34 82 30 St 6 So 21 9 17 B 12 Azimuth. 

hy ROME Ys 41, {to East when the time is A. M. In North latitude thé azimuth is reckoned from North { to West when the Mine ine ak. 
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TRUE BEARING OR AZIMUTH. 

- wre 

> =~ 

LATITUDE 21°. 
SS, —_— 

DECLINATION—SAME NAME “AS—LATITUDE. ; 

Dec. a23° | 13° | 24° | 15° | 16° | 17° | £8° | 19° | O° | VES | BB | BB° Dec. 

April. May. . June. 

22 25 28 I 5 8 ps aa BIS 21 | 26 I to 
| | u } / 

August. I july. + 

Apparent Ee RL, cane aie Pee Mi Wee) ee es St ol A ee Pe Aygarent 
Time. me. 
A.M. October. || : November. Wyte 5 8 2 December. P. ™. 

235. 28 | 3 | aed ee Poet en ene os A 3 | 

February. January. : 

RSS ee es Se 5 | 2 | 29 ce 16 10 | 2 

h. mm. ° , °o , ors: £ of ° , ° , ° ’ o,f © , ° , ° , ° , h. iit 

is 

‘ 

Ors creel soe pons [ide avis's elves oa nsrelaosics = nalecewand dl oaemeaer inset 68 42 | 67.46] 6650] 6555 30 
oN en | Re rebwets 759°9| 7414] 73 18| 72 22| 71 26| 7030) 69 34} 6838] 67 42 20 
50 77 54| 7658} 7602) 75 7410) 7314] 7218} 71 21| 7025] 6929] 68 32] 67 36 10 

VI oo 78 47| 7750| 7654] 7558| 75 0r| 7404] 7308}; 7211] 71 14] 7017] 69 20] 68 23 VI 00 
10 79 38 | 78.41 7 44| 7647! 755°! .7453| 7356) 7259| 7201 | 71 04| 7006} 69 09 50 
20 || 80 28| 7931 | 7834] 7736|/ 7639) 75 41 73 45| 7247] 7149| 7051] 69 53 40 
30 81 18 20] 79 22| 78 24| 77 26 75 29] 74.31] 73 32| 72.33] 71 34 70 30 
40 8208 | 8109] 8011 | 79 12| 7813] 77:14] 76.15] 75°15] 7416] 73.16] ‘72°12 aI'r : 20 
50 8256] 81 57| 8058| 7958| 7858] 7759] 7659| 7559] 7458] 7357] 7256] 71'55 10 

WEE 00 *!| 83 45| 82.45 | 81.45| 8045| 79 44| 7843] 7742| 764t| 75°39| 7437] 73.35] 7233 Vv 00 
10 84 34] 83.33 | 8232] 81 31 29} 79 27| 78 24} 77.22 19} 75 17| 74 14] 73 Io 50 
20 85 23] 84 21| 8319] 8216] 8113} 8010] 79 06!] 703} 76 3 75 55 | 7450] 73 45 40 
30 86 12| 85 09 | 8405 | 8300/ 8157} 8053] 7948} 7843] 77 76 32 | 75 26| 74 20 30 
40 87 02} 8557] 8452] 8347] 8241] 81 38 80 29 | 79 23] 7816] 7708] 7601] 7453 BO 
50 87 52 | 86 46| 85 40 83 25 |: 821 81 10| 8002/ 7853] 7744| 76:35| 75 25 10 

VII 00 88 87 36 | 8627] 85 19| 84 10| 8300| 81 50| 80 40| 79 29| 78 19| 77 08 56 Iv 00 
10 89 88 26 | 87 16 88 06 8455| 8343] 8231! 8119] 8006! 7853 28 76 25 50 
20 go 89 18 | 8806] 8653) 8539] 84 83 12| 8157] 8042] 79 26 Io 54 40 
30 91 25} gor} 8857) 87 42 26} 8509] 83 52| 8235| 8117| 7959] 7840) 77/21 30 
40 || 92 23| 9106) 89 49 31 | 8712] 85 53| 8433 | 83.13] 8152] 8031] 79 09 47 20 
50 93 23| 9204] 9044] 89 23] 88o0r} 8638} 85 15| 83 5r| 8227] 81 02] 79 37 II 10 

1X 00 94 27} .93.04| 91 40] 9016] 8850] 87 24|] 85 58| 8430] 8302) 81 33] 8004] 78 Iii oo 
10 || 95 34| 94097] 92 40/ 91 12| 89 42 88 12 | 86 41 | 85 09 | 83 37| 8204] 8031| 78 3 ' 50 
20 45| 9515] 9343] 9210) 9037| 8902] 87 26) 85 49| 84 12/| 8234| 8056] 79 17 40 
3O || 98 02| 9% 27 % 93 13} 91 34} 8954] 8812/ 8630) 84 48} 8304] 81 20} 79 35 30 
40 || 99 35 97 45 03 | 94 92 35 | 90 43 89 or | 87 13| 85 23| 8333] 81-42] 79 51 20 
50 100 99 10| 97-22| 95-32| 9341] 91 89 53 | 8757 | 8600}| 84 02] .82'04| 80 05 10 

XK OO || 102 37 | 100 44 | 98 49/ 96 52 53 | 9251} 9049] 8844] 8638/| 84 31] 82 23} 80 15 IX 00 
10 104 30 | Io2 30 | 100 27/ 98 21 % I2| 9401} 91 49| 8933] 8717} 8459] 8241] 80 22 50 

\ 20 106 39 | 104 30 | 102 17 | 100 OL | 97 42 9% 20| 9253] 9027] 8758] 85 27] 8256] 80 24 40 
30 || 109 07 | 106 48 | 104 25 | lor 57| 99 25 48 | 9409] 9f 26; 88 42| 8555] 8308] 80 20 30 
40 II2 OF | 109 3 | 106 55 | 104 13 | TOI 25| 98 32| 95 34| 9234] 89 29 | 86 23] 8315] 80 08 20 
50 II5 29 | I12 46 | 109-56 | 106 57 | 103 5I | 100 37} 9717] 9352] 9023] 8651] 8318] 79 44 / 10 

XI (OO IIg 43 | 116 46 | 113 39 | ITO 21 | 106 §52| 103 12 99 24] 95 27| 91 24| 87 18] -83 10] 79 02 ‘5 00 
10 124 59 | 121 50 | 118 25 | 114 44 | I10 47 | 106 32 | 102 05 92 38 | 87 45 | 8248] 77 54 50 
20 13I 39 | 128 21 | 124 41 | 120 37 | 116 09 | 111 12| 105 56 | 100 16 19| 8812] 8203] 7559 40 
30 140 15/1 133 It | 128 50 | 123 50 | 118 10 | 111 42 | 104 32 3 47 | 88 39| 8031] 72 34 30 
40 I5I 12 | 148 22 | 144 56 | 140 48 | 135 42 | 129 24 | 121 38 | 112 11 | tor 89 06] 7658] 65 45 20 

Xi 50 164 43 | 162 59 | 160 48 | 157 59 | 154 13 | 149 00 | I4I 25 | 129 59 | 112 3 89°33 | 6615] 48:45 XII 10 

h.m.| h.m.| hom ee h.m.| h.m.| h.m.| hom) hom.| hem| hom.) hom) 
Sun rises. 5 41 40 38 35 33 31 30 28 5 ~ 5 24 5 22 un rises. 
Sun sets . 6 19 20 Pox os, pies = B39 Ba 32 6 34 3% 6 38 Sun sets. 

. I o ° 

Azimuth. . . 7 38 7% 03 4 59 % 54 72 50 71 45 70 40 69 35 & 3t 67 6 at 65 Is Azimuth. 

: ‘ to East.when the time is A. M. ‘ In South latitude the azimuth is reckoned from South to Si/eek when Che tee is Poa: 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 22°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. O° Bet arn ee) as) 6] |e" | we | se |e | boc | 41° Dec. 

_ March. April. 

21 | 23 | 26 | 28 | 31 3 5 | 8 | II | 13 | 16 | 19 

' September. August. 

Apparent 23 | 2 | 18 | 16 | 13 | 10 | 8 bi ee tae 30 | 28 | 25 Apparent 
Time. Time. 
A. M. September, Octgber. P. 

23 | 26 | 28 I | 4 | 6 | 9 | II | 14 | 17 | 19 | 22 

March, February. 

21 | 38 16 We (ae Be eh oe 2% | 23 | 2 

he. m. Ov Fk Of or Oo? Oo r Crk o r Oz or O° pias o h. m. 

We GO eeces tec feies aires oh haveace efne laa iole enabled adsl wre’ s 82 35 | 81 39 | 8044] 7948] 78 52 10 

VI 00 go 00 | 89 04 | 8809} 87 13} 8618 | 85 22| 84 26 | 83 30] 8235] 81 39 | 80 43] 79 47 VI 00 
10 90 56 | goor} 8905} 88 09} 87 13] 8617] 85 22] 84 83 30 | 82 33 | 81 37 | 80 41 50 
20 91 53 | 9957} 9001 | 8905} 88 09) 87 3 86 17 | 85 21; 84 24 | 83 28) 8231) 81 35 40 
30 92 49 | 91 53| 9057] goor| 8905| 88 87 12| 8615] 85 18 | 84 21 | 83 24| 82 27 30 
40 93.47 | 92 51 | 91 54] 9057] goor}] 89 04| 88 07| 87 10} 86 12| 8515] 84 18} 83 20 20 
50 94 45 | 93 48} 9251 | 91 54] 9957] 9000/ 89 02} 8805} 87 07 09} 85 10} 84 12 10 

WEE OO || 95 44| 9447] 9349] 9252] 9154] 9056| 89 58] 89 00] 88 or | 87 03 | 86 04 | 85 04 Vv 00 
10 || 9 44} 95 y 94 49 | 93 51] 92.52] 91 54] 9055) 8955] 88 56| 87 56] 8657] 85 57 50 | 
20 || 97 46| 9% 95 49 | 9450} 93 51 | 9252] 91 52| 9052] 89 52| 8851} 87 51 | 86 50 40 
30 || 98 49 | 97 50| 9% 52 3 St 94 52] 93 51} 9251 | 91 50] 9049| 89 47} 8845 | 87 43 30 
40 99 55 | 9855 | 97 55 54| 9553 | 9452] 93 51 | 92 49] 91 46| 90 43] 89 40 | 88 36 20 
50 IOI 02 | 100 62} 99 01 | 9759] 9657] 9555 | 9452] 9349] 9245] 91 41 | 90 37] 89 32 10 

VILE 00 102 12 | Iol 11 | 100 09 | 99 06| 98 03] 9659] 9555] 9451 | 93 46] 9241] 91 35 | 90 28 Iv oo 
10 || 103 25 | 102 23 | ror 19 | 100 16 | 99 12| 9807! 9701 | 9555} 9449}! 93.42] 92 34] 91 26 59 
20 || 104 42 | 103 38 | 102 34 | Tor 29 | 100 23| 9916] 98 09| 97 02| 95 54] 9445] 93 35| 92 25 40 
3O || 106 02 | 104 57 | 103 52 | 102 45 | I0r 38'| 100 30] 99 2t | 98 11] 97 or} 95 51 | 9439] 93 27 30 
40 || 107 27 | 106 20 | 105 13 | 104 05 | 102 56 | Ior 46 | 100 36 | 99 25] 9813] 9700] 95 46| 94°32 20 
50 108 57 | 107 49 | 106 40 | 105 go | 104 20 | 103 08 | IoI 55 | 100 42 | 99 28| 98 12] 9656] 95 39 10 

iX OO 110 32 | 109 23 | 108 12 | 107 of | 105 48 | 104 103 19 | 102 03 | 100 47 | 99 29 | 98 10} 96 50 Ill 00 
10 112 14 | III 03 | 109 51 | 108 37 | 107 22 | 106 104 49 | 103 3I | 102 11 | 100 50| 99 28 | 98 05 50 
20 114 03 | 112 51 | 111 37 | 110 21 | 109 04 | 107 45 | 106 105 04 | 103 42 | 102 18 | 100 53 | 99 26 40 
30 116 OF | 114 47 | 113 31 | 112 13 | I10 54 | 109 33 | 108 I0 | 106 46 | 105 20 | 103 53 | 102 23 | 100 53 30 
40 118 116 53 | 115 34 | 114 14 | I12 53 | III 29 | 110 03 | 108 36 | 107 07 | 105 35 | 104 02 | 102 27 20 
50 120 119 09 | 117 49 | 116 27 | 115 03 | I13 37 | 112 08 | 110 37 | 109 04 | 107 28 | 105 51 | 104 11 10 

X OO 122 59 | 121 39 | 120 17 | 118 53 | 117 26 | 115 57 | 114 25 | 112 50 | 111 13 | 109 33 | 107 50 | 106 05 1k 00 
10 125 44 | 124 24 | 123 00 | 121 34 | 120 05 | 118 32 | 116 58 | 115 20 | 113 38'| III 53 | 110 05 | 108 14 50 
20 128 47 | 127 25 | 126 00 | 124 32 | 123 or.| 121 26-| 119 48 | 118 06 | 116 20 | 114 30 | 112 37 | 110 3 40 
30 132 08 | 130 46 | 129 21 | 127 52 | 12619 | 124 42 | 123 00 | 121 14 | 119 25 | 117 30 | 115 31 | 113 2 30 
40 135 49 | 134 29 | 133 04 | 131 35 | 130 OF | 128 23 | 126 40 | 124 51 | 122 57 | 120 58 | 118 52 | 116 40 20 
50 139 55 | 138 36 | 137 13 | 135 45 | 134 12 | 132 34 | 130 50 | 129 00 | 127 03 | 124 59 | 122 48 | 120 30 10 

XI OO «44 26 | 143 I1 | 141 51 | 140 26 | 138 56 | 137 19 | 135 37 | 133 47 | 131 49 | 129 43 | 127 28 | 125 03 I 00 
10 149 23 | 148 14 | 147.00 | 145 41 | 144 16 | 142 45 | 141 07 | 139 20 | 137 24 | 135 19 | 133 03 | 130 37 50 
20 || 154 48 | 153 47 | 152-42 | 151 32 | 150 16 | 148 54 | 147 24 | 145 45 | 143 57 | 141 59 | 139 137 22 40 
3O | 160 38 | 159 49 | 158.57 | 157 59 | 156 56 | 155 47 | 154 31 | 153 07 | 151 34 149 50 | 147 53 | 145 40 30 
40 166 51 | 166 17 | 165. 39 | 164-58 | 164 13 |, 163 23 | 162 28 | 161 25 | 160 16 | 158 57 | 157 155 42 20 

XI 50 173 21 | 173 03 | 172 44 | 172 22 | 171 58 | 171 32 | 171 03 | 170 29 | 169 52 | 169 08 | 168 19 | 167 20 XII 10 

Ps m. or h.m.| h.m.| h.m.| him.) him.) him.) h.m.| h.m.| him.| hom. . 
Sun rises. oo] 5 5,570. 5-55) bas OS aime 5950 |! 5:49) 5 47 45| 5 5 42.|| Sun rises. 
Sun sets . 6 00 6 02 6 03 6 05 6 06 6 08 6 Io 6 II 6 13 ae 6 16. 6 18 || Sun sets. 

Azimuth, go oo | 88 55 87 51 % 46 85 a 84 36 8% 32 & 2 Si 22 So 17 79 12 B o7 Azimuth 

* ; ; to East when the time is A. M. In North lactate Oe azimuth is reckoned from North { to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

i. 

LATITUDE 22°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. E2° | AS° | 24° | 15° | 16° | £7? | BS? | 19° | VO° | VaA° | V2° | 2B° Dec. 

April. May. June. 

22 | 25 | 28 I | 5 | 8 12 | 16 21 | 26 I | 10 

E August. july. 

Apparent 22 9 | 16 | 2 | 9 | 5 | 2 28 Ee VEN at A i Rae Apparent 

Time. Time. 
A.M. October. November. December PR. mM. 

25 | 28 31 3 | 6 | 10 | 14 | 17 22 | 27 3 II 

February. January. | 

18 | 15 | mz | 9 | 5 | 2 29 | 2 | 3 16 10 | 2 

he. m. or or or or oy 2 o r Oo 7 Ont Oo ¢ o 7 Oo or h. m,. 

1S at ae Batten | eectes [ave iter siiascs geal cc pe balerereed 69 68 42 | 6647| 6652| 6557 30 
et | ae 7605 | 75 10| 7415} 73 19| 72 24] 71 28} 7033] 6937] S841] 67 46| 66 50 20 
50 77 56| 7701 | 7605| 7599) 7414| 7318 | 7222) 71 7° 30} 69 34] 68 38| 67 41 10 

VI 00 7351} 7755| 7659| 7603] 750°7| 7410] 73 14| 7218} 71 21 | 70 25 28 | 68 31 VI oO 
10 79 44| 7848| 7751| 7655) 7558) 7502| 7495| 7308 | 721:| 7114} 7016] 69 19 50 
20 80 38} 7941 | 78 44| 7747| 7649] 7552| 7455| 7357| 7259| 7201} 71 03| 7005 40 
30 || 81 30 33 | 7935} 7837) 77 76.41 | 75 43| 7445 | 73 46| 7248] 71 49| 7050 30 
40 8222) 8&1 24| 8025] 79 27| 78 28| 7730] 7631) 75 32| 7432] 73 32| 7233] 71 33 20 
50 3 1 8214] 81 15 I 79 17| 7817 | 77.17 17} 7517) 7416| 73 16|. 72 15 10 

Vit 83 05-| 8205 | 8105 | 8005} 7904} 7803] 7702) 7601] 7459} 7358! 72 56 Vv 00 
10 84 57} 8356] 8255) 8154] 8052] 7951 | 7849] 7747| 7644| 7541] 7438! 73 35 50 
20 85 48 83 45 | 8242) 8140} 8037| 7934] 7830] 77 26| 7622] 75 18| 74 14 40 
30 86 41 $5 37| 8434] 8331] 8227] 81 23] 8018] 79 14] 7808] 7793] 7557! 7451 30 
40 87 33 29 | 85 24] 8419] 8314] 8208} 8102] 7956| 7849] 77 42 75 27 20 
50 88 27| 87 21 | 8615] 8508 | 8401 | 8254] 81 46] 8038] 79 29] 7820] 77 11 02 10 

WEEE O©O* || 89 21|} 88 14| 8706] 8558| 8449} 83 40] 8230] 81 20] 80 10| 78 59| 77 48| 76 36 Iv 
10 || 9017] 89 08 | 87 58| 86 48} 85 37 26 | 8314] 8202] 8050] 79 36| 78 23| 77 09 50 
20 91 15 | 9003| 8852] 87 39 85 13.| 8359] 8244] 81 29| 8014] 7858] 77 42 40 
30 92 I 91 00 | 89 46| 88 32| 87 16 oo | 8444] 83 26} 8209] 8051 | 79 32) 78 13 30 
40 93 1 92 00 | 90 43| 89 26 86 49 | 85 29} 8409] 8248] 8127} 8005| 78 43 20 
50 94 21 | 93 02.| 91 42] 9022] 89 01] 8739] 86 16| 8452] 83 28] 8204| 8038), 79 13 10 

1X OO 95 29| 94 07}. 92 44] 91 20| 89 55| 8830} 8703] 85 36| 8408] 8240} 8111 | 79 41 III 0O0 
10 96 41 9 15 | 93 49] 9221 | 9053| 89 23 | 87 52| 8621 | 8449] 8316) 81443 09 50 
20 | 9758 29 | 94 93 26 | 91 53 | 90 19 44| 8707] 85 30] 8353] 8214} 8035 40 
3O || 99 20) 9747! 96 12| 9435!) 9257] 9118! 8937] 8756! 8613! 84 82 45 | 81 00 30 
40 || 100 50| 99 11| 9731] 9549] 9405] 9220) 9034] 8846] 8657; 85 06|] 8316] 81 2% 20 
50 || 102 29 | 100 44 | 98 97 10} 95 20| 93 28| 91 34| 8939] 8742] 85 45| 83 46) 81 47 10 

xX OO 104 I7 | 102 27 | 100 34 | 98 39 | 9641 | 9441] 9239] 9035] 8830| 862 84 16 | 82 08 IE 00 
10 106 20 | Tog 22 | 102 21 | 10018 | 98 11 03 | 9351 | 91 37| 89 21 | 8704] 84 46! 82 24 50 
20 1o8 38 | 106 32 | 104 23 | 102 10 53 | 9733) 95 10| 9244] 9016 | 8747] 85 15 | 82 43 40 

~ 30 I11 18 | 10g 03 | 106 43 | 104 19 | 101 51 | 99 18 oe 41 | 94 01] 9117 32 85 44} 82 56 30 
40 114 22 | 111 58 | 10g 28 | 106 51 | 104 08 | 101 20| 98 95 29} 92 26| 89 21| 8613] 83 04 20 
50 118 03 | T15 28 | 112 45 | 109 54 | 106 55:| 103 48 | 100 33 | 97 12} 93 46| 9016) 86 42} 83 07 10 

XI 00 122 29 | 119 43 | 116 47 | 113 40 | Ilo 21 | 106 50 | 103 11 | 99 2r| 95 23] 91 19} 8711} 83 oF I oo 
10 127 56 | 125 of | 121 52 | 118 28 | 114 46 | 110 50 | 106 36 | 102 07 | 97 92 38 | 87 39| 82 42 50 
20 134 42 | 131 42 | 128 24 | 124 45 | 120 40 | 116 12 | 111 17 | 105 59 | 10016 | 9417} 8807] 81 55 40 
30 143 Io | 140 I9 | 137 03 | 133 17 | 128 57 | 123 58 | 118 15 | 111 47 | 104 34 | 96 46| 88 36| 80 22 30 
40 || 153 41 | I5I 17 | 148 30 | 145 05 | 140 55 | 135 49 | 129 32 | 121 45 | 112 17 | 101 12 | 89 04 76 50 20 

XE 50 166 10 | 164 46 | 163 03 | 160 53 | 158 04 | 154 21 | 149 08 | 141 35 | 130 08 | 112 48 | 89 32| 66 07 XII 10 

| him. | him him him him him him him him. | him him.) h.m. || 
Sun rises. |} §40! §39) §37) 535} 533] 532) 530} 528] 526) 52) 522] 521] Sun rises. 
Sun sets . 6 20 6 21 6 23 6 25 6 27 6 28 6 30 6 32 6 34 6 36 6 38 6 3 Sun sets. 

i ae ee ee + ef of ov O.4 Ge oO 4 Bai Pe-% DS 4 oO « | F 
Azimuth . | 7793 | 7558) 7453] 73 47| 72 42| 71 37] 7032| 69 27 Ane 67 16) 6610] 6505) Azimuth. 

£ 5 : to East when the time is A. M. In South latitude the azimuth is reckoned from South to Weat when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

at 

LATITUDE 23°. roan 
DECLINATION—SAME NAME ‘AS—LATITUDE. 

Dee. o° | a | 2° | ge | ac | 5° | 6 | 7° | se |-9° | 10° | 11 Dee. 

March. | April. 
ar {23 | 26 | 28 | 31 3 | 5 | 8 | II | 13. | 16 } 19 

‘ September. August. 

Apparent Ae Re ye zB pe a6, |. 33 Mit Aros ci ae cae a | 30 | (2B | 85 Apparent 

Time. Time, 
A.M. September. ; ‘ ; oe October. P.M. 

233. {| 2% | 28 Reo vorrge: = he | By BEDI he te fe 00 er ee ae 

March. ‘ February. 

21 | 18 | 16 Ne Pei | a | 8 | 6 | 3 I 26 | 23 20 

h. m. ee o~ 7 o Oo ocr Q: * oOo Ff gcVv ouv o,f o.¢ saier| . h. m 
| « 

| 

WV BO ens oss. be eho of women site neces Boks s s1as'e sien oho taomace 82 35 | 81 40 | 8045] 7949] 78 54 10 

VI 00 go 00 | '89 05 | 88 10 | 87 14 | 8619 | 85 24 | 84 29 | 83 33 | 82.38 |. 8r 42 |, 8047] 79 SI Vi 00 
10 90 59| 9004| 89 08] 88 13 | ' 8717] 86 22] 85 27 | 84 31 | : 83 35 |‘ 82 39 | 8 44| 80 48 50 
20 91 57] 9102] 9007] 8911} 8815] 87 20) 86 24 85 28 | 84 32 3 82 40 | 81 44 40 
30 92 57 | 9201 | 9105} 9010| 89 14]} 88 18 | «87 21 25 | 85 29 | 84 32] 83 36] 82 39 30 
40 93 93 00] 9205] 91 08| 9012] 8916] 8819] 87 22] 86 26/| 85 28] 84 31 | 83 34 20 
50 94 57 | 94°01 | 93 04] 9208|-ortr| 9014} 8917]. 88 20| 87 22 | 8625 | 85 27 29 10 

Vil OO 95 59 | 95 92} 94 05| 93 08 |* 92 11 | gor 13] 90 16|- 89 18] 88 20 | 87 21 |: 86.23], 85 24 ‘Vv 00 
10 97 OF 04] 95 07| 9409] 93 15 | 9213] 9115| 9016] 8917 | 8818] 87 I9 19 50 
20 98 97 08 3 to | 95 12 13} 9314] 9215] ort 90 16 | 89 16 15 | 87 15 40 
30 99 11 | 98 13] 97 14 3 15 | 9516} 94 16| 93 16|- 921 9115 | 9014] 8912] 8811 30 
40 100 20} 99 20 21| 97 21 21} 95 20] 94 19| 9317] 9216 | 9113] 9011 |- 89 08 20 
50 IoI 30 | 100 30] 99 30| 98 29 | 97 27| 96 25| 95 23| 94 21| 93 18 | 9214] 91 I0| 90 06 10 

VEIE OO || 102 43 | I0r 42 | 100 40 38 | 98 36! 9733] 96 30| 95 26| 94 21 | 93 16] 92111 gf 05 ||* iv 
10 || 103 59 | 102 57 | tor 54 | 100 51 | 99 48 43 | 97 39| 9633] 95 27 | 9422] 93 14] 92 06 50 
20 105 18 | 104 I5 | 103 If | 102 07 | 101 02] 9957] 9850] 97 43 3 95 28} 94 19| 93 09 40 
30 106 41 | 105 37 | To4 32 | 103 27 | 102 20 | ror 13] 10005 | 9856| 97 47 | 96 37]. 95 26| 94 I5 30 
40 108 09 | 107 04 | 105 57 | 104 50 | 103 42 | 102 33 | Ior 24 | 100 13 | 99 02 | 97 50 37 |. 95 23 20 
50 109 42 | 108 35 | 107 27 | 106 19 | 105 09 | 103 58 | 102 47 | 101 34] 100 21 | 99 97 51 10 

IX 0O III 21 | t10 13 | 109 03 | 107 53 | 106 41 | 105 28 | I04 I5 | 103 00 | Ior 44 | 100 27 | 99 09 |. 97 50 Ilr 00 
10 113 06 | 141 56 | I10 45 | 109 33 | 108 I9 | 107 05 | 105 49 | 104 32 | 103 13 | IOL 100 33 II 50 
20 114 58 | 113 47 | 112 34 | ILI 20} I10 05 | 108 48 | 107 29 | 106 10 | 104 49 | 103 102 02 | 100 37 40 
30 116 59 | 115 46 | 114 32] 113 16 | I1r 58 | I10 39 | Tog 18 | 107 56 | 106 32 | 105 06 | 103 38] I02 09 30 
40 119 10 | 117 55 | 116 39 | I15 21 | 114 02] 112 4o| 111 16 | og 51 | 108 2 106 54 | 105 23 | 103 49 20 
50 121 31 | 120 16 | 118 58 | 117 38 | 116 16 | 114 52 | 113 26] I11 57 | II0 108 53 | 107 17 | 105 39 10 

xX OO 124 05 | 122 48 | 121 29 | 120 08 | 118 44 | 117 17 | 115 48 | 114 16 | 112 41 | III 04 | 109 24 | 107 41 i 00 
10 126 54 | 125 36 | 124 15 | 122 52 | 121 26] 119 57 | 118 25 | 116 50 | 115 12 | 113 30 | IIE 45 | 109 57 50 
20 129 58 | 128 39 | 127 18 | 125 53 | 124 26 | 122 55 | 121 20 | 119 42 | 118 00 | 116 14 | 114 25 | 112 31 40 
30 133 20 | 132 02 | 130 40 | 129 15 | 127 46 | 126 14 | 124 38 | 122 57 | 121 11 |-11g 21 | 117 26] 115 27 30 
40 137 02 | 135 45 | 134 25 | 133 00 | 131 31 | 129 58] 128 20 | 126 37 | 124 48 | 122 54 | 120 55 | 118 50 20 
50 141 06 | 139 52 | 138 34 | 137 10 | 135 43 | 134 10 | 132 32 | 130 48 | 128 58 |:127 02 | .124 122 47 10 

XE OO | 145 33 | 144 23 | 143 09 | 141 50 | 140 25 | 138 55 | 137 19 | 135 37 | 133 47 | 131 50 | 129 44 | 127 29 I 
10 150 26 | 149 22 | 148 13 | 147 00 | 145 41 | 144 16 | 142 45 | 141 07 | 139 21 | 137 26 | 135 21 | 133 06 50 
20 155 43 | 154 42 | 153 47 | 152 42 | 151 33 | 150 17 | 148 55 | 147 26 | 145 47 | 144 00 | 142 OF | 139 5 40 
30 || 161 22 | 160 37 | 159 50 | 158 57 | 158 00 | 156 57 | 155 49 | 154 34 | 153 10 | 15% 37 | 149 54 | 147 57 30 
40 167 23 | 166 51 | 166 17 | 165 40 | 164 59 | 164 14 | 163 24°| 162 29 | 161 28 | 160 18 | 158 59 | 157 29 20 

XI 50 173 38 | 173 22 | 173 04 | 172 44 | 172 22 | 171 59 | 171 33 | 17% 04 | 170 31 | 169 53 | 169 10 |.168 21 Xi 10 

a h.m.| h.m him. | h.m.| h.m.| h.m.| him h.m him him h.m h.m 
Sun rises. 600} 558|] 557| 555 3 33 551| 559) 548] 5 46 $45) 343 41 || Sun rises. 
Sun sets . 6 00 6 02 6 03 6 05 07 6 09 € Io 6 12 6 14 15 617 19 || Sun sets. 

Azimuth . , go oo | 88 55 87 50 86 44 8% 39 84 34 8% 29 82 24 St 18 | So 13 9 8 B 02 | Azimuth. 

In North latitude the azimuth is reckoned from North { se Rash nen “4 

‘ Hes 
ys 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 23°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. u2° | 13° | 14° | 15° | 16° | 17° | 28° | 19° | VO° | SEP | VB | Ve | Dec. 

April. May | June. | 

22 25 | 28 i irra Le | 12 | 16 | 2 | 26 I I Io || 

August. july. | 

Apparent 22 19 | “16 12 9 5) fae ee, Peo fi 3 | Apparent 
Time. Time. = 
ALM. October ” November. December. || PR. Mis su 

25 28 | 3 3 6 10 14 17 | 22 | 27 3 If | . 

; February. January. 

18 | 15 | 12 9 5 2 29 | 25 | ‘ar 16 | 10 2 

h. me o 7 ofr Gt ory or OP Pes: Oe ‘ oUF ov o 7 | ow cr h. m. 

2 : 23 i 

i / i ; { 
) 

! 

’ 

| 
WW Meg p ake cts sSsne'seefeagapoesetawa senact |aocnests thea eae me emamiet Mat silee tee tt tek ok vee in gbek 65 02 40 

LN SRR Fe eee ESSE BE CO ers Dirt 79 33.) 69 38 | 68 43| 6749) 6654] 65 59 30 
40 7701 | 7606) 7511 | 7416| 73 21| 72 26| 71 31! 7036] 69 40 45 | 6750] 6654 20 
50 || 7759| 77°4)| 76 7513 | 741%8| 7322) 7226.) 7131] 7035| 69 39| 68 44| 67 48 10 

¢ | 
VI 00 78 56| 7800) 7704| 7609] 7513| 7417 73 21 | 72 25 | 7£ 29 was | 69 36 | 68 39 vi 00 

10 29 §2 |*.78 56 | 7800] 77 03} 7607 73 11 | 74.14 |- 7317 | 7221 |. 71 24} 70 271 69.30 50 
20 47°79 5t | 7854| 7757| 77°00 03 | 75°06} 7409] 73 11 |. 7214} 71 16] 70,18 40 
30 || 81 42 | 80 44 | 7947] 7850] 77 52| 76 3 75°57 | 74 74 OL | 7302 | 72.03 | 71 05 30 
40 82 36 [ 81 39 | 8041) 7943] 78 44 76 47) 75 74°49 |. 73 50/ 7251 | 71.51 20 
50 83 30| 8232| 81 33| 8034] 7935] 7836] 7736|. 7637) 75.37| 7436) 7336] 7235 10 

vii 00 84 24 | 83 25 | 82 26 i 26| 8026] 79 26| 7825] 7724] 7623] 75 22 |. 74 20| 73 19 Vv oo 
10 85 19| 8419| 8318| 8217] 81 16| 8015] 7913] 7811 | 7799] 7607! 75 04| 7401 50 
20 86 14| 85.12] 8411 | 8309] 8206] 8104] 800r| 7858| 7754] 7650} 7545| 74 42 40 
30 aed 86 06 | 85 03| 84 00] 8256] 81 52] 8048} 79 44] 78 39 LE inst ce 75 22 30 
40 04 | 8700] 85 56| 8452] 8347| 8241 | 81 36| 8029 23 16 |. 7709 | 7601 20 
50 89 or | 87 56| 8650] 85 44] 8437] 83 30) 8223] 81 15 07 |; 78 58| 77.49 |. 76 40 10 

VIII 00 88 87 44 | 8637] 85 28| 8419! 8310} 8200] 8050] 79 40| 78 29} 7717 Iv 00 
10 ip 89 30 88 40 | 8731] 8620] 8509] 8358] 8246/] 81 34| 8021 | 79 08| 77 54 50 
20 || 9159] 9049] 89 37| 8825] 8713] 8600) 84 46| 83 32/ 8217] 8102] 7946| 78 30 40 
30 93 093 | 9150] 9036| 89 22] 8807] 8651 | 85 35| 84 18 83.01 | 81 43] 8025) 79 06 30 
40 94.09] 9253] 9137] 9020] 89 03} 87 44| 86 25| 85 05| 83 45| 8224] 81 03 | 79 40 20 
50 95 18| 9400] 9241 | 9r 2r| goor! 8839; 8716) 8553) 8430} 8305] 8140} 80 15 10 

EX OO || 9630] 9599] 93.47| 9224] 9100) 8935| 8809} 8643] 85 15| 8347] 8218| 80 48 iit 00 
10 || 9747| 9623| 9457| 933°] 9293] 90 3 89 04 | 8733 | S601} 84 82 56 | 81 22 50 
20 10} 9741} 9612] 9441] 9309] 9OL go or} 88 26| | 8649] 8512] 8333) 81 54 40 
3O || 100 38 }:-99 06| 9732] 9556] 9419| 9241| 9ror; 8921 | 8739] 85 56| 8412} 82 27 30 
40 102 £4 | 100 37] 9859] 9718] 95 3 93 51} 9206) 9019] 8830] 8641] 8450| 8259 20 
5O || 103 59 | 102.17 | 100 33 | 98 47| $6 9597 | 93 15| 91 21 | 89 25| 87 28] 85 29| 83 30 10 

X OO || 105 56 | 104 08 | Io2 17 | 100 23} 98 27| 96 30| 94 29| 92 27/| 90 22| 8817] 8609); 84 or i 
10 108 06 106 11 | 104 14 | 102 13 | 10009 | 9802| 95 52/| 93 40| 91 26| 89 10| 8652] 84 32 50 
20 IIO 33 | 108 32 | 106 104 16 | 102 02| 99 45) 9725) 9502/ 9236] 9g006/ 87 35/| 85 03 40 
30 113 22 | 111 13 | 108 58 | 106 48 | 104 13] TOL 45) 99 IE} 9634] 9353] 9109] 88 22) 85 33 30 
40 116 38 | 114 20 | III 55 | 109 24 | 106 48 er 04 | tor 15 | 98 21) 95 22| 9219| 8912! 86 04 20 
50 120 29 | 118 02 | 115 27 | 112 44 | Iog 52 | 106 53 | 103 45 | 100 30 9708 | 93 40| 9008 | 86 34 10 

XE OO || 125 05 | 122 30] 119 45 | 116 48 | 113 40 | II0 21 | 106 50| 103 09) 99 18| 95 19] 91 13 87 03 I 00 
10 130 39 | 127-59 | 125 04 | 121 53 | 118 30 | 114 48 | I10 50 | 106 36 | 102 07} 97. 92 32 | 87 33 50 
20 137 27 | 134 46 | 131 48 | 128 30 | 124 50 | 120 46 | 116 16 | III 20 05 58 | 100 16 % 14| 8803 40 
30 145 45 | 143 16 | 140 25 | 137 09 | 133 25 | 129 04 | 124 06 118 21 | IIT 51 | 104 37 47 | 88 32 30 
40 155 46 | 153 45 | IST 23 3 34 | 145 10 | 141 03 | 135 58 | 129 40 | 121 53 | 112 23 | tor 15} 8g or 20 

XE 50 167 21 | 166 14 | 164 50 | 163 07 | 160 58 | 158 IT | 154 27 | 149 17 | 141 44 | 130 19] 112 59 | 89 31 XIE 10 

‘s h.m.| h. *s h. on h.m.| him.| hom.| h. - h. “. him.| h.m.| him.| h. - 5 
un Tises . 5 5 32 30 24 5 22 21 51 un rises, 

Sun sets . | oa 6 22| 6 24 2% 23 30 Wns ae 30 | 638 39 | 6 42 || Sun sets. 

‘ °o ° ° ‘ ° ‘ ° ‘ ° a 9 ‘ ‘ fe] ‘ 9° ‘ ° ‘ » 

Azimuth | 7 57| 755t| 7446| 73.40| 7235| 71 29| 70 23 69 17 Ir} 6705} 6559} 64 53 | Azimuth, 

In South latitude the azimuth is reckoned from South { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 24°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. o° ” 2° 3° 4° 5° 6° ve s° 9° | 10° | wE° Dec. 

March. April. 

aI 23 | 26 28 | 31 3 | 5 | 8 II | 13 | 16 | 19° 

September. August. 

Apparent 23 ar | 18 £6 383 20} BS: es go | 28 | 25 Apparent 
Time. Time. 
A. M. September. October. P. M. 

23 26 | 28 as nk ae | 6 ew | 4% soi Reef | 19 | 22 

March. February. 

21 1B | 16 3 | «1 Sal ene un I 26 | 33 20 4 

he. m, o uf or or or ofr Oo. or or or oO. F o ? or h. m, 

} 

W. GO oils. sc wisinwoneatelatereamieed ton eta spose 02% a. a eeeae 83 30| 8235] 81 41] 8046| 79 51] 78 56 10 

Vi oO go 00 | 89 0 88 10| 87 16| 8621 | 85 26} 8431] 8336] 8241] 81 46| 8051} 79 56 Vi OO 
10 gI or | 90 0 89 11 | -88 16 | 87 21 | 86 26] 85 31 | 8436] 83 41 | 82 46] 8150] 8055 59 
20 92 02| 9107] go 12} 89 4 88 22 | 87 27 31 | 85 36] 84 40] 83 44| 8249| 81 53 40 
30 93 04 | 9209] 9113 | 9018 | 89 23 27| 8731 | 8635] 85 33 84 43 | 83 47 | 82 50 30 
40 94 06 | 93 11 | 9215] 91 19 | 90 24| 89 28| 8831 | 8735 | 86 85 42} 84 45 | 83 48 20 
50 9509} 9413] 9317| 9221 | 91 25] 9029) 89 32) 88 35] 87 38] 8641] 85 43 | 84 46 10 

VEE OO || 9613] 95 17] 9421 | 93 24| 9227] 91 30] 9033] 8936} 8838} 87 40| 8642] 85 43 Vv 00 
10 97 18 6 22 | 95 25| 94 28| 9330] 92 32] 91 34] 9036] 89 38| 8839] 87 40} 86 41 50 
20 98 25} 97 28] 9631 | 95 33| 9435] 93 36| 9237] 91 38} 9039] 89 39 40 | 87 39 40 
30 99 34.| 98 36| 9738] 9639] 9540) 9441 93 42| 9242] 91 41| 9041 | 89 40| 883 30 
40 || 100 44 | 99 46 47| 97 48 | 96 95 48 | 9447} 93 46] 9245] 91 43| 9041 | 89 38 20 
50 || tor 57 | 100 58 | 99 58 | 9757 56} 9555 | 9453] 9350] 9247] 91 44] 90 40 ' 10 

VIII OO 103 1g | 102 13 | IOI 12 | 100 11 | 99 09] 9807] 9704! 9601 | 9457] 9353! 92 48] gf 42 Iv oo 
10 104. 32 | 103 30 | 102 28 | ror 26 | 100 24 | 99 20] 98 16! 97 11 | 9606] 9500] 93 54] 92 47 50 
20 105 54 | 104 51 | 103 48 | ro2 45 | ror 41 | 100 36 | 99 31 | 98 25} 97 18] 9610] 95 02| 93 53 40 
30 197 20 | 106 17 | 105 13 | 104 08 | 103 02 | Ior 56 | 100 49 | 99 42 | 98 33] 97 23] 96 aS 95 93 30 
40 108 51 | 107 46 | 106 41 | 105 35 | 104 28 | 103 20 | 102 11 | Tor 02 | 9951} 9840] 97 96 15 20 
50 IIo 26 | 109 21 | 108 14 | 107 06 | To5 58 | 104 48 | 103 38 | 102 26 | 1or 14 | 100 or | 98 46] 97 31 10 

EX OO || 112 08 | 111 of | 109 53 | 108 44 | 107 33 | 106 22 | 105 10 | 103 56 | Io2z 41 | Iot 26 | 10009 | 98 51 Hirt 00 
10 1x3 56 | 112 48 | 115 38 | TIO 27 | 109 15 | 108 02 | 106 48 | ros 32 | 104 15 | 102 56} Iol 37 | 100 16 50 
20 II5 52 | 114 42 | 113 31 | 112 18 | III 04 | Tog 49 | 108 32 | 107 14 | 105 54 | 104 33 | 103 II | IOI 47 40 
30 117 56 | 116 45 | 115 32 | 114 18 | 113 02] 111 45 | 110 26 | 109 05 | 107 42 | 106 18 | Io4 52] 103 25 30 
40 120 09 | 118 57 | 117 43 | 116 27 | I15 09 | 113 49 | 112 28 | 111 04 | Tog 38 | 108 11 | 106 42 | 105 11 20 
50 122 33 | 121 20 | 120 04 | 118 47 | 117 27 | 116 05 | 114 41 | 113 15 | III 46 | TIO 16 | 108 42 | I07 07 10 

xX OO 125 10 | 123 56 | 122 39 | 12I 20 | 119 58 | 118 34 | 117 08 | 115 39 | 114 07 | 112 33 | 110 55 | 10g 15 Ir 00 
10 128 00 | 126 45 | 125 28 | 124 07 | 122 44 | 121 18 | 119 50 | 118 18 | 116 43 | 115 05 | 113 23 | III 38 50 
20 130) 06 | 129 51 | 128 33 | 127 12 | 125 48 | 124 20 | 122 49 | 121 15 | I19 37 | 117 55 | 116 09 | 114 20. 40 
3O || 134 29 | 133 14'| 138 56'| 130 35 | 129 11 | 127 43 | 126 11 | 124 34 | 122 53 | 121 07 | Tig 1S | 117 23 30 
40 138 II | 136 58'| 135 41 | 134 20 | 132 57 | 131 26 | 129 54 | 128 18 | 126 35 | 124 47 | 122 53 | 120 20 
50 142 13 | 141 04 | 139 50 | 138 31 | 137 08 | 135 41 | 134 09 | 132 31 | 130 2 128 58 | 127 02 | 124 10 

XI OO 146 38 | 145 32 | 144 22 | 143 07 | 141 48 | 140 25 | 138 55 | 137 20 | 135 37 | 133 48 | 131 51 | 129 45 I oo 
10 I5I 24 | 150 25 | 149 21 | 148 13 | 147 00 | 145 42 | 144 18 | 142 47 | 141 09 | 139 23 | 137 29 | 135 25 50 
20 || 156 34} 155 42 | 154 47 | 153 47 | 152 43 | 151 34 | 150 20 | 148 59 | 147 29 | 145 50 | 144 03 | 142 05 40 
30 162 04 | 161 23 | 160 159 50 | 158 58 | 158 o1 | 156 59 | 155 51 | 154 36 | 153 13 | 151 40 | 149 57 30 
40 167 52 | 167 23 | 166 52 | 166 18 | 165 41 | 165 00 | 164 15 | 163 26 | 162 311} 161 30 | 160 21 | 159 03 20 

XE 50 || 173 52 | 173 38 | 173 22 | 173 04 | 172 44 | 172 23 | 172 00 | 171 34 | 171 05 | 170 32 | 169 54 | 169 12 XII 10 

rs ‘ . m.| h.m.| h. oe h.m.| h.m.| h.m.| h.m.| h.m.| h. x h.m.| h.m | h.m. x , 
un rises . 00 | 558]. 5 555| 553] 551} 549| 547 4 5 44 42 40 un rises. 

Sun sets . 6 00 6 02 6 04 6 05 607'| 609 6 11 6 13 ei 6 16° 18. 20 || Sun sets. 

° 
Azimuth . 90 oo | 88 5 89 49 86 “3 8s 37 84 32 83 26 | 82 20| 81 14 80 08 79 03 7 57 Azimuth. 

In North latitude the azimuth is reckoned from North { to Kast when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 24°. 
DECLINATION—SAME NAME AS—LATITUDE. 

a 

Dec. 12° | 23° | 14° | 15° | 16° | £7° | 28° | 19° | 2O° | VI | 22° | 23° Dec. 

April. May. June. 

22 | 25 | 28 I 5 | 8 | 12 | 16 | 21 26 I | 10 

August. | july. 

Apparent ey diy a) A eS ed nee So 3 | 4 | 9 | 3 Apparent 
Time. Time. 
A.M. October. November. December. | P.™. 

25 | 28 | 3I 3 | 6 | to mec Shas ee: 22 27 | Siler: oo 

February. ! January. 

18 | 5 | 12 | Sad eee | 2 | i ee 2 16 10 | 2 

h. m. CU Oe ate O72 2 oe of >> 14, ro Te ary, or A Ps a h. mm. 

4 

TE er es a en sols a dicrcnel naycd ac faeetoualon benmeeter =f RA A Re 65 56} 65 02 40 
pee Settee eh os sc Pls ans on bfowe sepa 71 28 | 7033| 6939} 68 45} 6750| 6656] 66 02 30 
40 77 Ol | 7607) 7512) 7417] 73 23} 72 28| 71 33| 7038| 69 44] 6849] 6754] 6659 20 
50 || 701) 7706} 7611] 7517| 7421} 73 26] 7231 | 71 36) 70 41| 69 45 50| 67 54 10 

VI 00 79 Or | 7806| 7710] 7615] 7519| 74 24| 73 28| 7232] 71 36| 7041} 69 44| 68 48 VI 00 
10 7959! 7904) 7808! 7712) 7616| 7520] 7424] 73 27| 7231! 7134] 7038| 69 41 50 
20 8058 {| 8001 | 79 044 | 7808) 7711; 7615] 7518] 7421 | 73 24 { 72 26| FI 29] 7O 31 40 
3O || 81 54| 8057| 8000] 79 03| 78 7799 | 7611} 7513| 7415] 73 18| 7219] 71 21 30 
40 || 8251| 81 54| 8056] 7958] 79 00| 7802] 7704] 7695] 7507] 7408] 7308] 72 09 20 
50 83 48 | 8250] 8151] 8053] 79 54| 7855] 77 56 56] 75 57| 7457| 7357| 7256 10 

WEE 00 || 84 44] 83 45| 8246] 8147] 8047] 7947] 7847| 7747] 7646] 7545| 7443| 73 42 Vv 00 
10 85 41 | 8441] 8341} 8241] 81 40| 8039] 79 38} 7836) 7734] 7632] 75 30| “74 27 50 
20 86 39| 8538 | 8436] 8335] 8233] 8131} 8028) 79 25| 7822] 7719] 7615] 75 11 40 
30 87 37 | 8635 | 85 32] 8429] 83 20| 8223] 8119] 8014] 79 10] 7805] 7659] 75 Sf 30 
40 88 35 | 87 32 | 86 85 23 | 8420] 83 % 8209 | 8103] 7957| 7851 | 7744] 763 20 
50 89 35 | 88 30| 8725] 8619] 8513) 84 8259] 81 52| 8044] 7936| 7827| 77 18 10 

VIII OO go 36 | 89 30! 8823] 87 16| 8608} 84 §3 50} 8241] 8131] 80211 7910] 77 Iv oo 
10 91 39 | 9031] 89 22] 8813] 8703] 8553] 8442] 8330| 8218] 81 06| 7953] 78 39 50 
20 92 44| 91 34| 902 89 12] 8800} 8647] 8534] 8420] 83 06| 8151] 8035] 7919 40 
30 || 9351 | 9239] 91 go 12} 8858} 87 43| 86 27|/ 85 10| 8353| 8236] 8117] 795 30 
40 95 OF |. 93 46| 9231] 9115] 89 58| 8840] 87 21 | 8602; 84 42} 83 21} 8159] 80 33 20 
50 9© 14| 9457| 93 39| 9220] 91 00| 893g] 8817] 8654} 8531} 8407] 8243] 81 17 10 

ix 00 97 32| 9611] 9459] 93 28] 9205} 9040] 891 87 49 | 8622] 8454] 83 26| 81 56 Ili 00 
10 || 9854] 9730/ 9606] 9440] 9313] 91 45| 90 16| 8845] 8714] 85 42| 8409] 82 35 50 
20 || 100 21 98 54| 97 26] 9556] 9425] 9252] 9119] 89 44] 8808 | 8631 | 8453] 831 40 
3O || ror 55 | 100 24| 9851] 9717] 9542] 9405 26 | 9046] 89 04 | 8722] 8539] 83 54 30 
40 || 103 37 | 102 02 | 100 25| 98 46| 9704] 95 22| 93 38/| 9152] 9004] 88 15| 86 25| 84 34 20 
50 || 105 29 | 103 49 | 102 06 | 100 22} 98 35} 96 46| 9455] 9302} 9107] 89 11! 8713] 85 15 10 

X OO || 107 33 | 105 47 | 103 59 | 102 08 | 100 14 | 98 18] 96 19] 94 18] 9216] go1r|] 8804] 85 56 Ir 00 
10 || 109 50 | 107 59 | 106 104 06 | 102 05 | 100 of | 97 53/ 95 43] 9330] 91 15 | 8858] 86 39 50 
20 || 112 26 | 110 28 | 108 106 20 | 104 10 | Ior 56| 9939] 97 17 53 | 92 26; 8956] 87 25 40 
30 II5 23 | 113 18 | III 09 | 108 54 | 106 34 | 104 09} IOI 39 | 99 04 27 | 93 45 | 9100] 88 Ir 30 
40 118 47 | 116 36 | 114 17 | I1I 53 | Iog 22 | 106 44 | 104 00 | ror Ir | 9815] 95 16| 9212] 89 o4 20 
50 122 47 | 120 29 | 118 03 | 115 27 | 112 44 | 10g 52 | 106 51 | 103 43 | 100 27 | 97 04] 93 35 | 90 02 10 

XI OO 127 31 | 125 07 | 122 32 | LI9 47 | 116 50 113 42 | 110 22 | 106 48 | 103 08 | 99 16| 95 15] gr 08 I 00 
10 133 09 | 130 42 | 128 02 | 125 08 | 121 59 | 118 33 | 114 51 | IO 52 | 106 37 | 102 06 | 97 22] 92 28 50 
20 139 55 | 137 31 | 134 52 | 131 54 | 128 35 | 124 57 | 120 51 | 116 20 | 111 106 02 | 100 16 | 94 13 40 
30 148 O1 | 145 50 | 143 21 | 140 31 | 137 15 | 133 31 | 129 13 | 124 13 | 118 III 56 | 104 40] 96 46 30 
40 157 33 | 155 50 | 153 51 | 151 29 | 148 41 | 145 I9 | I4I IO | 136 07} 129 50 | 122 03 | 112 30 | ror 22 20 

XI 50 168 23 | 167 25 | 166 16 | 164 54 | 163 12 | 16% 03 | 158 17 | 154 35 | 149 26 | 141 55 | 130 34 | 113 56 XII i0 

; h.m.| h,m,| h.m.| h.m.| h.m.| h.m.| h.m.| hom.| h.m.| hom.| hom.| hom. 
Sun rises . 5 5 36 pes 33 5 31 32 5 27 5 25 5 23 or 5 19 16 || Sun rises. 
Sun sets 6 22 6 24 6 25 27 6 29 31 6 33 6 35 6 37 39 6 41 44 Sun sets, 

“ ee hey ° o7¢f Oo 4 ee Of oO ¢ ‘ ST (7 VER | Oo @¢ » 
Azimuth. . 7651 |- 7545 | 7439] 73 33| 72 26| 71 20| 70 14| 6907 or | 66°54| 65 47| 64 41 Azimuth, 

In South latitude the azimuth is reckoned from South to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 25°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° ae 2° 8° 4° 5° 6° 7° s° 9° | 10° | bE° Dec. 

March, April. 

21 23 | 26 | 28 31 3 5 Sy wees 13 | 16 19 

September. , August. 

Apparent 23 ar | 1% | 16 13 Io 8 aie aaa 30 | 2B 25 Apparent 
Time. Time. 
A.M. September, October. P.M. 

23 26 | 28 I 4 6 9 II | 14 17 19 22 

, March, February. 

21 18 | 16: Jeo we II 8 6 Soret (rele 26 23 20 

bh. m. ke mai Oo 1 or ey. of o ey of ov |< ae ov oY, » Ea h. m. 

WO) Mca ce es 25 nett eererssetsswar ia cldso ys baste ae sh deo Pur Nee de tes cesks cmee aan) lbs eee 77 56 20 
| Tt | BST ke AERA bos. teyed ca. yt ee Pe 83 31 | 8236] 81 42| 8047] 7953] 7859 10 

VI oOo go 00} 89 06/ 88 11 | 8717| 86 23] 85 28| 84 33) 8339] 8244] 81 50| 8055] 8001 VI OO 
10 91 03 | 9009} 89 14! 8820] 87 25| 8631 | 85 36| 8441 | 83 46| 8252] 8157] 81 02 50 
20 92 07] 9113] 90 18| 89 23} 88 28} 87 34| 8639] 85 44 48 | 8353] 8258] 8202 40 
30 93 IL} 9216] 91 22| 9027/| 89 32| 88 36) 8741] 8645] 85 50| 8454] 83 58| 83 02 30 
40 94 16 | 93 21 | 92 26] 91 30] 9035] 89 39] 88 87 48 | 86 52 85 56 59 | 84 03 20 
50 95 21 | 94 26| 93 30} 9235} 91 39] 9043) 89 46] 8850] 87 53 57 00 | 85 03 10 

VII 00 96 28 | 95 32} 94 36| 93 40| 9244] 91 47| 9050] 89 53] 8856] 8758] 8700] 86 03 Vv oo 
10 97 35 | 9639! 9543 | 9446) 9349) 9252] 9155| 9057 59 | 89 or | 88 o2 ~ 03 50 
20 98 45 | 97 48 51] 95 54] 9456] 9358] 9300] 9202] 91 03} 9004) 89 04 04 40 
30 || 99 56| 9859) 98 ox 3 $3 96 05 | 95 06 | 9407 | 93 08 | 9208] 91 08] 90 07 | . 89 06 30 
40 || 101 09 | 100 Ir | 99 13 14] 9715 | 9615] 9515] 9415] 9314] 9213] 91 11 | 9009 20 
50 102 25 | lol 26 | 100 27 | 99 27] 98 27 | 97 27| 9625] 95 24] 94 22| 93 20| 9217] 91 13 10 

VERE 00 || 103 43 | 102 43 | or 43 | 100 43! 99 42| 98 40| 97 38| 9635| 9532] 94 281 93 24] 92 19 Iv 
10 || 105 04 | 104 04 | 103 03 | 102 Of | 100 59 | 99 68 53 | 9749] 96 95 39 | 94 34] 93 27 50 
20 106 29 | 105 28 | 104 26 | 103 23 | 102 20 | Tor 16 | 100 11 | 99 05 98 oo 53 | 9545 | 94 37 40 
30 107 58 | 106 56 | 105 53 | 104 49 | 103 44 | 102 39 | IOI 32 | 100 26} 9918] 98 10] 9700] 95 50 30 
40 Tog 31 | 108 28 | 107 24 | 106 19 | 105 13 | 104 06 | 102 58 | Ior 49 | 100 40 | 99 30] 98 18] 97 06 20 
50 III I0 | 110 06 | 109 00 | 107 54 | 106 46 | 105 3g | 104 28 | 103 18 | 102 06 | 100 54 | 99 41.| 98 26 10 

1X 600 112 55 | 111 49 | 110 42 | 109 34 | 108 25 | 107 15 | 106 04 | 104 51 | 103 38 | 102 24 | Jor 08 | gg 51 Ill 00 
10 114 46 | 113 39 | 112 31 | I1I 21 | 110 10 | 108 58 | 107 45 | 106 31 | 105 15 | 103 58 | 102 40 | 101 20 50 
20 116 44 | 115 36 | 114 26 | 113 15 | 112 03 | II0 49 | 109 34 | 108 17 | 106 59 | 105 39 | 104 18 | 102 56 40 
30 118 51 | 117 41 | 116 30 | 115 18 | 114 04 | 112 48 | 111 31 | I10 12 | 108 51 | 107 29 | 106 05 | 104 39 30 
40 12I 07 | 1:9 56 | 118 44 | 117 31 | 116 14 | 114 57 | 113 38 | 112 16 | 110 53 | 109 27 | 108 00 | 106 31 20 
56 123 34 | 122 22 | 121 09 | 119 54 | 118 37 | 117 17 | 115 55 | 114 32 | 113 05 | 111 37 | 110 06 | 108 33 4 10 

xX OO 126 12 | 125 00 | 123 46 | 122 30 | 121 11 | 119 50 | 118 26 | 117 00 | II5 3I | 113 59 | 112 25 | II0 47 Ii 00 
10 129 04 | 127 52 | 126 37 | 125 20 | 124 00 | 122 38 | 121 12 | 119 43 | 118 11 | 116 37 | 114 58 | 113 17 50 
20 132 II | 130 59 | 129 44 | 128 27 | 127 06 | 125 42 | 124 15 | 122 44 | 121 10 | 119 32 | 117 51 | 116 05 40 
30 135 35 | 134 24 | 133 09 | 131 52 | 130 31 | 129 07 | 127 39 | 126 06 | 124 30 | 122 50 | 121 05 | 119 15 30 
40 139 16 | 138 07 | 136 54 | 135 38 | 134 18 | 132 54 | 131 26 | 129 53 | 128 16 | 126 33 | 124 45 | 122 52 20 
50 143 17 | 142 10 | 141 00 | 139 47 | 138 29 | 137 07 | 135 40 | 134 132 31 | 130 48 | 128 8 127 02 10 

XI 0O 147 38 | 146 35 | 145 30 | 144 20 | 143 06 | 141 48 | 140 24 | 138 55 | 137 20 | 135 38 | 133 50 | 131 53 I oo 
10 152 19 | 151 23 | 150 24 | 149 20 | 148 13 | 147 00 | 145 42 | 144 19 | 142 49 | 141 11 | 139 26 | 137 31 50 
20 || 157 21 | 156 23 | 155 42 | 154 47 | 153 48 | 152 44 | 151 35 | 150 20 | 148 59 | 147 30 | 145 53 | 144 07 40 
30 162 42 | 162 04 | 161 23 | 160 39 | 159 51 | 158 59 | 158 03 | 157 OF | 155 53 | 154 39 | 153 16 | 151 44 30 
40 168 18 | 167 52 | 167 23 | 166 52 | 166 18 | 165 42 | 165 of | 164 17 | 163 28 | 162 33 161 33 | 160 20 

XI 50 174 06 | 173 52 | 173 38 | 173 22 | 173 94 | 172 45 | 172 24 | 172 OF | 171 35 | 172 170 34 | 169 8 XII 10 

; h.m.| him. | hom.| hom.\ hom. | hom: | hime| hom.\ hom.| hom.\ hom. | hom. : 
Sun rises. 6. 00)}" §§ 58 f' 5 556 | S54 pote 5 Si | § 49 | 5.47 3 45 | 5 43 41 | § 39 |} Sun rises. 
Sun sets . 6-00 6 02 6 04 6 06 6 07 6 09 611 6 13 15 6 17 19 6 21 Sun sets. 

°o 

Azimuth. . go 00 8&8 54 8, 8 86 41 & 35 84 29 & 23 & 16 | 81 10 So 04 B 57 7 st Azimuth. 

In North latitude the azimuth is reckoned from North { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 25°: 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. | 2° | W3° | 24° | 15° | 16° | 17° | UB? | 19° | 2O° | VE | VB | Vs Dec. 

| April. May wen, 
22, | 25 | 28 I 5 | 8 te | 16 | 21 26 va der 

August. | July. 
Apparent 22.) agaist BO ah a 9 | 5 | 2 | B@ | IG) f haa hg Apparent 
Time. Time. 
A. ™M. October. November. December. P.M. 

25 | a= a GD,” 3 6 1o | 14 | 17 | 22 27 3 { II 

February. January. 

18 | 15 Eid | 5 & 29 | 2 | 2 16 Peet iy 2 

he. me Oo. cf Oct ey J oe Cnt o 7 Of G2 Oo Ff or 1 od Oo h. m 

i 

V 20 se aied ah bony sapere ipl Mae Mbeya eda sis a cade ols eGeati cle das ¥o the Soe w ere 66 50| 6557 | 65 03 40 
Le eyes be Nr ah es Sd 72 22| 71 28| 7035| 6941 | 68 47| 6753| 6659| 66 04 30 
40 77 02 | 7607) 7513) 7419] 73 35 72 31 | 7136} 7042] 69 47| 6853 | 6759] 67 04 20 
50 78 04} 7710] 7615} 75 21] 74 73 31 |. 72 37 | 7142] 7047] 69 52 57 | 68 02 10 

VI 00 7 06) 7811} 77 16| 76 21 75 26| 74 31} 7335 | 7240] 71 44] 7049| 6953| 6857 VI 00 
10 061 79 11] 78 16 7 21 25 | 75 29| 74 33 | 73 37! 7241 | 71 45| 70 49,| 69 52 50 
20 81 07 | 80 11 22 15 19 | 77 23 | 76 26| 75 30] 74 33| 73 37 |. 72 40], 71 43°} 70 45 40 
30 || 8206] 81 I0 14] 7917] 7820) 77 23| 76 75 28! 7431 | 7333] 7235] 71 37 30 
40 83 06 | 8209] 8112] 8014} 7917] 7819] 77 21| 7623] 75 24] 7425] 73 27| 72 28 20 
50 84 05 | 8307} 8209] 8111] 8013} 7914) 7815) 7716} 7616) 7517] 7417] 73 17 10 

VII 00 85 04 | 84 06| 8307] 8208] 8109] 8009] 7909] 7809} 77 091| 7608} 7507] 74 05 Vv oo 
10 86 04 | 8505 | 8405] 8305] 8204] 81 04| 8003] 79 01} 7800] 7658! 7556] 74 53 50 
20 87 04 | 86 04| 85.03} 8402] 8300] 81 58| 8056] 79 54| 7851 | 77 47 44 | 75 40 40 
30 88 05 | 8703] 8501 | 8459] 83 56| 82 53 81 49 | 80 45 79 41 | 7836) 7731 | 76 30 
40 89 07 | 8804} 8700} 8557] 84 52] 83 48| 8243 | 81 37 31 | 79 25| 7818) 77 11 20 
50 go 10 | 8905] 88 01] 8655] 85 50| 84 43| 83 37] 8229] 8122] 8014] 79 05| 77 56 10 

vill 91 14] 9008! 89 02] 8755] 8647] 85 39| 8431! 83 22] 8212! 8102] 7952! 78 41 Iv 00 
10 92 21 | 91 13 | 9005] 8856] 87 46 36 | 85 26| 8414] 8303] 8151 | 80 38| 79 25 5@ 
20 93 29 | 92 19 91 09] 89 58] 88 47] 8735| 86 22) 8508) 8354] 8239] 81 24| 80 09 40 
30 94 39 | 93 92 16} 9103] 89 49] 88 34] 8719) 8603] 84 46| 83 29) 8211 | 80 52 30 
40 95 53 | 94 39| 93 25| 92099] 9053] 89 36} 8818) 8659] 8539] 84 19| 8258] 81 36 20 
50 97 11 | 95 55:| 94 37| 9319] 9200] 9039] 89 18} 87 56 33 | 85 10| 83 46| 82 20 10 

ix 00 98 32 | 9713 | 9553] 9432] 9309] 91 46| 9021 | 8856] 8729] 8602! 84 34] 83 05 Iii 00 
10 99 59 | 9837 | 9713.| 95 48] 94 23] 9256] 91 27] 99 58 27 | 8655| 85 23 83 49 50 
20 || ror 32 | 100 06 | 98 39 Ir | 95 41 | 9409] 92 37] 9103 89 27) 8751 | 8613] 84 35 40 
30 103 12 | tor 42 | Ioo II 38 | 97 04 28 | 9350] 9211] 90 31 | 8849] 87 06] 85 ar 30 
40 || 104 59 | 103 26 | IoI 50 | 100 13 | 9S 34 52] 9509] 93 24] 91 38| 8950] 8800] 86 10 20 
50 || 106 57 | 105 19 | 103 39 | Tol 56 | too 11 | 98 24 | 9635] 94 43| 9250| 9055| 8858] 86 59 lo 

X 00 °|| 109 07 | 107 24 | 105 38 | 103 50| Tor 59] 10005 | 98 08 | 96 10} 94 08| 9205} 8959] 87 51 Ii 00 
10 || 111 32 | 109 44 | 107 52 | 105 57 | 103 59 | 101 58 | 9953] 9745} 95 34| 93 21 | 9105| 88 47 50 
20 114 15 | 112 21 | 110 23 | 108 21 | 106 14 | 104 04 | IOI 50] 99 32] 9710! 9445] 9217}. 89 46 40 
30 £17 20 | 115 20 | 113 16 | 111 06 | 108 50 | 106 30 | 104 05 | IOI 35 | 99 00) 9621 | 93 38) go 52 30 
40 120 52 | 118 47 | 116 35 | 114 17 | III 52:| 10g 21 | 106 42 | 103 58 | 101 07 | 98 Ir | 95 10 | 92 05 20 
50 124 59 | 122 48 | 120 30 | 118 03 | 115 28 | 112 44 | 109 51 | 106 50} 103 39 | 100 24 | 96 57 | 93 30 10 

XI OO 129 47 127 33 | 125 09 | 122 35 | 119 49.| 116 52 | 113 42 | Ifo 23 | 106 51 | 103 07 | 99 16 | 95 11 I oo 
10 135 28.| 133 13 | 130 46 | 128 125 12 | 122 03 | 118 37 | 114 55 | 110 55 | 106 39 | 102 06 97 21 50 
20 142 10 | 140 00 | 137 37 | 134 57 | 131 59 | 128 42 | 125 02 120 57 | 116 26 | 111 28 | 106 04 | 100 17 40 
30 150 or | 148 07 | 145 56 | 143 28 | 140 38 137 24 | 133 39 | 129 20 | 124 20 | 118 35 | I12 03 | 104 43 30 
40 159 07 | 157 38 | 155 55 | 153 56 | 151 148 48 | 145 27 | 141 20 | 136 17 | 130 00 | 122 11 | 112 37 20 

XI 50 169 15 | 168 167 28 | 166 20 14 3 163 16 | 161 09 | 158 25 | 154 43 | 149 35 | 142 07 | 130 42 XII 10 
i 

| pem.| hem.| him.| him.| him.| hom.| hom.| hem.| hom.| hom. him.| h.m. 
Sun rises . as Sas 5 33 5 31 5 29 5 27 5 25 S$ 23 P 21 5 19 § 17 5 14 Sun rises. 
Sun sets . 623| 625) 627) 629] 631) 733] .6©35| 637 39} 641| 643) 6 46]| Sun sets, 

oO 10 4 0 oO ° r+ a A Oo 4 o 

Azimuth. .. 76 44 5 38 7431 | 73 24| 7218; 71 11 | 70 04 68 57 | 67 50| 66 42 6s 35 64 a Azimuth, 

In South latitude the azimuth is reckoned from South 
{to East when the time is A. M. 
(to West when the time is P, M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 26°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. o° re 2° Bo 4° 5° | 6° 7° $° 9° | 10° | u9° Dec, 

March. April. 

2a | (23 | 26 28 | SNe is | 5 | 8 ES BART 16 19 

September. August. 

Apparent 1 Waseem Rd Ce SS Wa: Pa 30 28 25 Apparent 
Time. Time. 
A.M. September. October. ] P.M. 

735 | 26 | 28 Ee gy Ode 9 IL | 14 | a Re a 22 

March, February. 

ar 18 | 16 | % | II 7 eR GAO rhe Pos 26 23 20 

-.h. m. Oo ¢ or OF eo. 2 oO Ff Oo «8 Oo ¥ .° a o£ or o.¢ oa” ¥. h. m. 

DF ABO Neco cranhlass a Dinca esate olel esto siatel cat saan] aed a oh fF olals cantina teequanted | yeciaslec s|s ccmewere | oem abe 77 56 20 
DO So Bal es Daal beer e ea Ore Ngee xpd slivwicned « 83 31 | 8237] 8143] 8049] 7955] 79 OF 10 

VI 00 90 00] 8906| 8812| 8718| 86 24] 85 30| 84 36| 83 42| 82 48| 81 54]| 82 00} 80 05 VI oo 
10 gt 06 | go 12! 89 13| 88 24} 87 29| 8635) 85 41 | 8447] 83 52] 8258| 82 04| 81 09 50 
20 92 12 | 91 18] 90 24] 89 29] 8835; 87 40| 86 46 85 5t| 8457] 8401 | 8306] 82 12 40 
30 93 1 92 24} 91 30] 9035| 8940] 8846] 87 51 56 | 8601] 8505] 84 10] 83 14 30 
40 94 25 | 93 31 | 9236] 91 41 | 9046] 89 51] 88 88 or | 8705| 86 85 1 84 17 ' 20 
50 95 33 | 94 93 43 | 92 48} 9153] 9057] 9001] 8905] 8809] 87 13] 86 16] 85 20 10 

VII 0O 96 42 | 95 47 51 | 93 56| 9300] 9204] 91 08] gor] 89 14| 8817] 87 20] 86 22 Vv 00 
10 97 52 | 9657 or | 95 05 | 9408] 93 12| 9215] of 17] 9020] 89 22] 88 24] 87 26 50 
20 99 98 08 p Ee 96 14| 9517] 94 20] 93 23] 92 25] 91 26] 90 28] 89 28] 88 29 40 
3O || 100 18 | 99 21 23 | 97 26| 96 29] 95 31 | 94 32] 93.33] 9234] 91 35| 9035] 89 34 30 
40 || ror 33 | 100 36} 99 38] 98 40] 97 42| 9643) 95 43] 9443| 93 43] 9242] 91 41] 90 40 20 
50 || 102 51 | Ior 53 | 10055 | 9956} 9857] 9757| 9 95 56| 9454| 93 52| 9250] 91 47 10 

Vili OO 104 12 | 103 13 | 102 14 | 101 14 | 100 14 | 9913] 9812] 97 10| 9607] 95 04] 94 01] 9256 Iv 00 
10 105 36 | 104 36 | 103 36 | 102 36 | Ior 35 | 100 32} 99 30| 98 27| 97 23| 9618] 951 94 07 50 
20 107 04 | 106 03 | 105 02 | 104 00 | 102 58 | Ior 55 | 100 51 | 99 46} 98 41 | 97 35| 96 95 21 40 
3O || 108 36 | 107 34 | 106 32 | 105 29 | 104 25 | 103 21 | 102 16 | Ior 10 | 100 o 98 55 | 97 47 | 96 38 30 
40 || 110 12 | 109 og | 108 06 | 107 02 | 105 57 | 104 51 | 103 44 | Yo2 37 | Ior 28 | 100 19] 99 09] 97 57. , 20 
50 III 53 | I10 49 | 109 45 | 108 40 | 107 34 | 106 27 | 105 18 | 104 09 | Io2 59 | IOI 47 | 100 34] 99 21 10 

iX 00 113 40 | 112 36 | 111 30 | 110 24 | 10g 16 | 108 07 | 106 57 | Tos 46 | 104 34 | 103 20 | 102 06 | 100 50 Iii 00 
10 115 34 | 114 29 | 113 22 | 112 14 | IIL O5 | I0g 54 | 108 42 | 107 29 | 106 15 | 104 59 | 103 42 | 102 24 50 
20 II7 35 | 116 29 | 115 21 | 114 II | 113 00] III 48 | 110 35 | 10g 20 | 108 03 | 106 45] 10S 25 | 104 o4 40 
30 119 44 | 118 37 | 117 28 | 116 17 | 115 05 | 113 51 | 112 36 | IIL 19 | If0 00 | 108 39 | 107 16] 105 53 30 
40 122 03 | 120 55 | 119 45 | 118 33 | 117 19 | 116 03 | 114 46 | 113 27 | 112 06 | I10 42] 109 17 | 107 49 20 
5O || 124 32 | 123 23 | 122 12 | 120 59 | 119 44 | 118 27 | 117 08 | 115 46 | 114 22 | 112 56 | IIT 28 | 109 57 10 

xX oO 127 13 | 126 03 | 124 51 | 12% 38 | 122 21 | 121 03 | 119 42 | 118 18 | 116 52 | 115 23 | 113 52 | 112 17 Il 00 
10 130 06 | 128 57 | 127 45 | 126 30 | 125 13 | 123 54 | 122 32 | 121 06.| I19 37 | 118 06 | 116 31 | 114 53 50° 
20 133 14 | 132 05 | 130 53 | 129 39 | 128 22 | 127 of | 125 38 | 124 11 | 122 40 | 121 06 | 119 28 | 117 47 40 
3O || 136 37 | 135 30 | 134 19 | 133 05 | 131 48 | 130 28 | 129 04 | 127 36 | 126 04 | 124 28 | 122 48 | 121 03 30 
40 140 18 | 139 12 | 138 03 136 50 | 135 35 | 134 16 | 132 52 | 131 24 | 129 52 | 128 15 | 126 32 | 124 45 20 
-50 144 16 | 143 14 | 142 140 58 |. 139 45 | 138 28 | 137 06 | 135 40 | 134 08 | 132 3r | 130 48 | 128 59 10 

XI OO 148 34 | 147 36 | 146 34 | 145 29 | 144 20 | 143 08 | I41 48 | I40 25 138 56 | 137 21 | 135 38 | 133 52 ‘I 
10 153 10 | 152 18 | 151 23 | 150 24 | 149 21 | 148 13 | 147 OL | 145 44 | 144 21 | 142 51 | 141 14 | 139 29 50 
20 138 05 | 157 21 | 156 33 | 155 42 | 154 47 | 153 49.| 152 45 | 151 37 | 150 23 | 149 02 | 147 34 | 145 57 40 
30 163 17 | 162 42 | 162 04 | 161 23 | 160 39 | 159 52 | (59 00] 158 04 | 157 03 | 155 56 | 154 42 | 153 19 30 
40 168 43 | 168 18 | 167 52 | 167 23 | 166 53 | 166 19.| 165 43 | 165 03 | 164 I9 | 163 30 | 162 33. 161 36 20 

XI 50 174 19 | 174 06 | 173 53 | 173 38 | 173 22 | 173 05 | 172 46 | 172 25 | 172 02 | 171 36 | 171 170 36 XII 10 

h.m.|. hem.| hom.\ h.m.| him.\ hom. ae _ h.m.| him | him.| him. 
Sun rises. 600| 5 556] 55 § 52} 5§5°| 54 54 544| 542] 540] 5§38/]| Sun rises. 
Sun sets . 6 00 6 a 6 o4 6 6 08 6 Io 6 12 6 14 6 16 6 18 6 20 6 22 Sun sets. 

“i oO 4 

Azimuth . go oo} 88 53| 87 46| 86 4o| 85 33| 8426) 83 19| 8212] $1.06] 7959| 7852] 7745 || A-imuth. 

In North latitude the azimuth is reckoned from North { 
to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 26°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 12° | 13° | 14° | 15° | 16° | 17° | 98° | 19° | 20° | 21° | 22° | 23° Dec. 

April. May. : June. 
22 | 25 | 28 I | 5 | 8 12 | 16 aI 26 I | Io 

August. July. 
Apparent 22 | 19 | 1% | 12 Lome fg | 2 | 23 24 | 9 a Apparent 
Time. Time. 
A.M. October. November. December P.M. 

25 28 | 31 3 | 6 | to 14 17 | oa | 27 Sie ae 

February. January. 

Poe ee ee fs | | 29 ie. ae ee a, Se | 2 

h. m. &. “pf oO 2 or oe 4 Oo. Oo @# Oy of or oral. oh Oo h. m. 

SENSES RR Ogee ea OP eens Aer Hsia We-the'ss ella steatet 67 44 | 6651 | 65 58| 65 05 40 
SES OSHS elaeat RPS para erie) Snr et am 72 23| 71 29| 7036| 69 42| 68 48| 67 : 67 Of | 66 08 30 
40 || 77 02| 7608| 7515| 7421 | 73 27| 7234| 71 40| 7046| 69 52| 68 3 68 03 | 67 09 20 
50 7307 | 7713) 7619] 75 25| 7431 | 73 37| 7242) 71 48| 7053] 69 58| 69 04] 68 09 10 

VI Ooo 79 11| 78 17| 77 22| 76 28| 75 33| 74 73 43 | 72 48| 71 53| 7058] 70°02] 6907 Vi oo 
10 8014) 7919! 78 24] .77 29 34 i 2 74-43 | 73471 7252| 71°56! 71 00| 70 04 50 
20 | 8117| 8021| 79 26/ 78 30/ 77 34 75 42| 74 46| 73.49| 7253| 7156] 7059 40 
30 || 82 19| 81 23| 80 27 79 3° 78 34) 77 37| 76409) 75 43| 74 46| 73 49] 7251 | 71 53 30 
40 83 21 | 8224 | 81 27 30] 7933] 7836) 7738] 7640] 75 42| 7444] 73.45| 72 46 20 
50 84 22| 83 25| 8227] 81 30} 8032) 7933] 7835| 7736| 7637] 7538] 74:38! 73 38 10 

vil 0o 85 24 | 84 26] 83 28| 8229] 81 30} 8031] 79 32| 78 32] 7732] 7631] 75 :30| 74 29 Vv oo 
10 86 27} 85 28 | 84 28 83 29 82 29 81 28 | 80 28 79 27| 78 25 7] 2 76 22| 75 20 50 
20 87 29 30 | 85 29 | 84 2 83 27 | 8226| 81 24| 8022] 49 19| 781 7713 | 76 09 40 
30 3 87 32} 86 30 85 29 84 26 83 24| 8220/ 8117| 8013] 79 09] 7804] 76 59 30 
40 89 33 35 | 87 32 29 | 85 25| 84 21| 8317] 8212] 81 06| 8000| 78 54 7 47 20 
50 90 44 | 89 40| 8836] 87 31 26 | 85 20] 8414}| 8307] 8200] 8052] 79 44| 78 35 10 

VIII 00 gt 52) 90 46| 89 40! 8834| 87 271 96 19} &5 11! 8403] ‘8251! 81 44] 8034! 79-23 Iv 
10 93 or | 91 54 | 9047] 89 38 8h 3p 87 20 io | 8459] 83 48] 8236] 81 24] 80 10 50 
20 94 18 93 04 | 91 54| 9044] 89 34 22| 87 10|/ 85 57| 8443] 83 29] 8214] 8059 40 
30 || 95 94 17 | 93 95 | 91 53) 90 40 89 26 It | 8655| 85 39] 84 22] 83 81 47 30 
40 || 96 45] 9532] 9418] 93 04] 91 48| 9032] 89 14| 87 56| 8637] 85:17] 83 82 35 20 
50 98 07 | 9651 | 9535] 9418 | 9259] 91 40] 9019] 8858] 87 36} 8613] 8449] 83 24 10 

EX 00 || 9933] 9813] 9655] 9535| 9415] 9251] 91 27/ 9002] 8836| 87 10| 85 42| 84.13 bot | 
10 || ror 04 | 99 43 | 98 21 96 57 3 32| 9406] 92 38| 91 10| 89 4o| 8809] 86 37] 85 2 50 
20 || 102 42/ 101 17| 99 52| 98 - 56| 95 25] 9353] 9220] 9046] 89115] 87 34| 85 40 
30 of 27 | loz 3 I0I 29 | 99 98 25 | 9650] 9513] 93 91 57| 9016] 8833] 86 50 30 
40 || 106 20 phe 103 15 | Iol 39 | 100 or | 98 22 40 56| 93 11 | 91 24] 89 36 x 46 20 
50 108 24 | 106 48 | 105 10 | 103 30 | Ior 47/| 100 or | 98 14 24 | 94 32| 9238] 90 42 45 10 

X OO || 110 40 | 109 00 | 107 17 | 105 31 | 103 42 | ror 5t | 9956| 9759| 9600] 9358] 9154! 89 47 * IX OO 
10 113 11 | IIL 26 | 109 38 | 107 46 | 105 51 | 103 51 | ror 50| 99 45| 97 37| 95 26| 93 11 | go 50 
20 116 OF | 114 It | 112 17 | Ilo 1g | 108 17 | 106 ro | 103 59 | Ior 44| 99 26| 9703] 9437] 92 3 40 
30 || 119 13 | 117 18 | 115 18 | 113 13 | 111 03 | 108 48] 106 27 | 104 or | ror 30 3 55 | 9614] 93 30 30 
40 122 51 | 120 52 | 118 47 | 116 35 | 114 16 | 111 51 | 109 19 | 106 40 | 103 55 | 101 04 | 98 07 05 20 
50 127 03 | 125 00'| 122 50 | 120 31 | 118 04 | II5 29 | 112 44 | 109 51 | 106 50] 103 39 | I00 21 3 56 10 

XE OO || 131 55 | 129 50 | 127 36 | 125 12 | 122 37 | 119 52 | 116 55 | 113 45 | I10 25 | 106 51 | 103 07 | 99 12 I 00 
10 || 137 35 | 135 32 | 133 18 | 130 52 | 128 11 | 125 17 | 122 08 | 118 42 | 114 59 | 110 58 | 106 41 | 102 07 50 
20 144 I2 | 142 15 | 140 05 | 137 43 | 135 04 | 132 06 | 128 48 | 125 09 | I2r 116 31 | 111 33 | 106 40 
30 1ST 49 150 07 | 148 12 | 146 02 | 143 35 | 140.46 | 137 32 | 133 47 | 129 124 28 | 118 42 | 112 30 
40 159 II | 157 43 156 of | 154 02 | 151 42 | 148 56 | 145 35 | 141 30 | 136 26 | 130 10 | 122 20 20 

XI 50 169 59 iD 17 | 168 28 | 167 31 | 166 24 = 02 | 163 21 | 161 14 | 158 31 | 154 51 | 149 45 | 142 18 XII 10 

h.m.| h.m.| h.m.|. him.| hom.| hom.) h.om.| him.| h.om.| hom.| him.| hom. 
Sun rises . 5 36 34 5 32 30 28 5 26 5 24 5 21 5 19 $17 § 15 5 12 Sun rises. 
Sunsets . 6 24 26 6 28 30 32 6 34 36 6 39 6 41 43 45 6 48 Sun sets. 

| 
Azimuth... 76 8 5 30 4 23 3 16 2 8 rit o1 69 53 68 46 } 67 38 6 30 6 22 64 14 Azimuth, 

In South latitude the azimuth is reckoned from South 

-35028°—No. 71—16——_-5 

to Rast when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

“LATITUDE 27°. 
DECLINATION—SAME NAME AS—LATITUDE. ~* 

Dec. o° | | | 2° 3° 4° 5° | 6° 7 s$° 9° | aoc mec Dec. 

March. April. 

ar | 23 26 | 23 | 3 ae boy | 8 | iI 13 | 16 | 19 

September. August. 

Apparent art, ee aS | 86, | | 10 | 3 VO Ae a go | 2 | 25 Apparent 
Time, Time. 
Ae Ma: September. October, P. Mm. 

23° | 26 | 28 I | 4 | AY Nae he? RR Oe a | 19 | 22 

March. February 

21 18 | 16 | 13 | Il | Bp we | 3 | I 26 | 23 | 20 

h. mm. ° ‘ ° , ° , oO , oO ‘ ° ‘ ° ’ ° , ° , ° , ° , ° , hs m. 

WSO! Mau iat eeeeseantey ° 17 20 
SO Nieves hensrsanels dea 79 nh 10 

vi go 00 | 8907] 88 13] 87 20| 86 26| 85 33 39 | 83 45] 8252] 81 58| 8104] 80 10 VI 0O 
10 g1 08 | 90 15] 89 21 | 88 27 4 34 40 | 85 46 52] 8358] 8305| 8210| 81 16 50 
20 92 16 | 91 23] go 35 41 | 87 47 53 | 8559} 8505| 84 11 | 83 16] 82 22 40 
30 93 25 | 9232] 91 3 go 44| 89 50} 88 56| 88 or 7 86 12} 8517) 84 22] 83 27 30 
40 || 9435] 93 40] 9246] 9152] 9058} 9003] 89 08 13 | 87 18 | 86 23) 85 27 | 84 32 20 

k 5O || 95 45| 9451 | 9356] 93 01 | 9207] 9112] 9016) 89 21 | 8825] 87 29 | 86 33] 85 37 10 

VIE 00 96 56 | 9601 | 95 07| 94 12| 93 16| 92 2r| 91 25| go2 89 33 | 88 36| 87 39 | 86 42 Vv oo 
10 ||| 98 08 2% 13 | 96 18| 95 23| 94 27] 93 31 | 9234] 91 38| 9041 | 89 43 45 | 87 48 50 
20 99 23 27| 97 32] 9635] 9539] 9442] 9345| 9248] 9150] 9052] 89 53| 88 54 40 
30 || 100 39 | 99 43 | 98 46| 97 50 53 | 9555 | 9457| 9359] 9300] 9201 | 9102} 90 02 30 
40 Ior 57 | 10% or | 100 04 06 | 98 08 | 97 10] 9611] 95 12] 9412] 9312] 9212] OI 11 20 
50 103 18 | Io2 21 | tor 23 | 100 25 | 99 26 33 26 | 97 27| 9627] 95 26| 94 25| 93 23] 92 21 10 

VIII 00 104 41 | 103 43 | 102 45 | Ior 46 | 100 46} 99 46! 9845 | 97 441 9642] 9540] 94 37 3, 1v oo 
10 106 08 | 105 104 10 | 103 10 | 102 09 | ror 08 | 100 06 | 99 04 | 98 OF 57 | 95 53 ; 3 50 
20 107 38 | 106 38 | 105 38 | 104 37 | 303 36 | 102 34 | 101 31 | 100 27 | 99 22| 98 17 II 36 05 40 
30 109 13 | 108 12 | 107 II | 106 09 | 105 06 | 104 02.| 102 58 | IoI 53 | 100 47 33 2 30 
40 IIO 51 | 109 50 | 108 48 | 107 106 41 | 105 36 | 104 30 | 103 24 | 102 16 | Ior 08 59 38 2 20 

1 50 112 35] I1I 33 | 110 30 | 109 Io8 20 | 107 14 | 106 07 | 104 59 | 103 50 | 102 39 | IOI 100 16 10 

Ix 0O 11425 | 113 22 | 112 18 | 111 12 | 110 06 | 108 58 | 107 50 | 106 40 | 105 29 | 104 16 | 103 03 | 101: 48 iil 00 
10 116 21 | 115 17 | 114 12 | 113 05 | 111 58 | 110 49 | 109 39 | 108 27 | 107 14 | 105 59 | 104 44 | 103 27 50 
20 118 25 | 117 20 | 116 14 | 115 06 | 113 57 | 112 46 | III 34 | 110 21 | 109 06 | 107 49 |. 106 31 | 105 12 40 
30 || 120 37 | 119 31 | 118 24 | 117 15.| 116 04 | 114 52 | 113,39 | 112 23 | 111 06 | 109 47 |: 108 27 | 107 30 
40 122 37 | 12t 51 | 120 43 |, 119 33 | 118 21 | 117 08 | 115 53 | 114 35. |, 113 16 | III 55 } 110 32 | 109 20 
50 125 29 | 124 22 | 123 13 | 122 02 | 120 49 | I19 35 | 118 18,| 116 59 | 115 37] 114 14 | II2 47 | III 19 10 

X, 00 128 11 | 127 04 | 125 55 | 124 43 | 123 30 | 122 14,| 120 55.| 119 35:| 118 11 | 116 45 | 115 16 113 45° 6 il 
10 13I 05 | 129 59 | 12850 | 127 126 24 | 125 07 | 123 48 | 122 25 | 121 or | 119 32 | 118 00} 116 26 50 
20 134 14 | 133 131 59 | 130 48 | 129 34.| 128 17.| 126 56 | 125 33 | 124 07 | 122 37 | 121 03 | 119 2; 40 
30 137 37'| 136 33 | 135 25 | 134 15 | 133 O1 | 131 45.|.130 25.| 129 of, | 127 33 | 126 02 | 124 26 | 122 4! 30 
40 I4I 17 | 140 15 | 139 09 | 138-00 | 136 48°] 135 33.| 134 14,] 132 51] 131 23 | 129 51.| 128 14 | 126 32 20 
5O || 145 13 | 144 14 | 143 12 | 142 06 | 140 57 |.139 44.| 138 27.| 137.06 | 135 40 | 134 09,| 132 32] 130 49 10 

Xi 149 27 | 148 32 | 147 35 | 146 33 | 145 29 | 144 20 | 143 07 | 141 49 | 140 26 | 138 58 | 137 24-| 135 42 1 00 
10 153 58 | 153 09 | 152 18 | 151 23 | 150 24 | 149 21 | 148 14 | 147 03 | 145 46 | 144 23 | 142 54 | 141 1 50 
ZO || 158 46 | 158 04 | 157 21 | 156 33 | 155 43 |.154 48 | 153 50 | 152 47 | I5I 39 | 150 25 | 149 05 | 147 40 
30 163 50 | 163 17 | 162 42 | 162 04 | 161 23,| 160 4o | 159 53,| 159 02.| 158 07.| 157 06-| 155 .59:| 154 at 30 
40 169 05 | 168 43 | 168°18 | 167 52 | 167,24 | 166 54 | 166 21 | 165 44 | 165 05 | 164 21 | 163 33 | 162 39 ces 20 

XI 50 17431 | 174 19 | 174 06 | 173 53 | 173 38 | 173 23 | 173 06 | 172 47 | 172 26.| 172 03-] 171 37.| 171 09) MIF 10 

' h.m.| h.m:.| hom.| hom.) hom | hom.| h.om.| hom.| hom.| h m.| h.m.| hm % i : 

Sun rises. 6 00 5 58 5 56 5 54 5 52 5 50 5 48 5 46 5 44 5 41 5 39 5 37 || Sun rises. 
Sun sets . 6 00 6 02 6 04 6 06 6 Io 6 12 6 14 6 16 6.19 6.21 .23|| Sun sets. 

Asimuth.-. | G060| & | &as| &i8| Sa] & | & io) hoe] &ox| ss) Bas) HH | Azimucn. 

(to East when the time is A. M. 
ay North lntatade the azimuth is reckoned from North to West. when the tune ia F. ML 

PMPEM Sy res ST bas Rr ee A a, d pn est S eegntis VMs 
ents 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 27°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. B2° | S° | NA° | 15° | 16° | 17° | WS? | 19° | 2O° | VEC | V2" | @B° Dec. 

April. May. June. | 

22 | 25 | 28 | I | 5 8 12 16 | 2I 26 I 10 | 

ad } 

Apparent Bogue, July. | Apparent 
Time. een | | 9 fs [eee ae | Bl s Time. 
A. M. October. November. || December. Pp. M. 

25 | 28 | 31 Zz | 6 10 14 | 17 | 22 | 27 3 II 

February. January. 

18 Se ih peo cf 29 f° 2 29 | 25 | ar | 16 Io | 2 

h. m™. ° , i , o £ ° f DF eo , oO? ° , o # oF or o h. mm, 

| 

MMNRRI ef tos sits Seeding ios wala mov Co thes tees hide ieaeelitiacteralcomeenet 67 44 52| 65 59 | 65 06 40 
MMM ch daecdlis ks daklecs ouch 73 16| 72 23| 7130] 7037| 69 44] 68 51| 6758| 6705| 66 12 30 
40 77 93 | 7610} 7517] 74 23| 73 30| 7237] 71 43| 7050| 69 56| 6903] 68c9| 67 15 20 
50 7810} 77 147| 7623] 7530) 7436| 7342] 7248| 71 54| 7100] 7o05/ 6911 | 6817 10 

vi 7916} 78 22| 77 28| 7634) 75 40| 7446] 7351 | 7257] 7202] 7107] 7o12| 6917 vi 
10 80 22} 79 28] 78 331 77 76 441 75 49| 74541 7358| 7303 | 7207] 7112| 70 16 50 
20 81 27 32} 7937] 78 424 7 46] 7651} 75 a 74.59! 74°3| 7307] 72 10| 71 14 40 
30 82 31 | 81 36] 80 40 7 44 48 | 77 52| 76 75 2 75.02 | 74 06| 73 08| 72 10 30 
40 || 83 36| 8239] 81 43 47| 795°| 7853] 7755}. 76 76.00} 7502] 7404] 73 05 20 
50 84 40 8343] 8246] 8149] 8051} 7953} 78355| 7756} 7657| 7559| 75 00| 74 00 10 

Vil 00 85 45 | 8447] 83 49] 8251| 8152} 8053] 7954] 7855} 7755] 7655| 7554] 74 54 Vv 00 
10 86 50} 8551} 84 52} 83 53| 8253] 81 53 53 | 79 53°} 7852] 7750] 7648] 75 47 50 
20 87 55 | 8656] 85 56} 84 5 83 55 | 8253| 81 52| 8050 2 48 | 78 46| 77 43| 76 39 40 
30 89 or | 88 o0r}| 8700] 85 56| 8354] 8251| 81 48 44 40 | 7836! 77 31 30 
40 || 9009/ 8907] 8805| 8702] 8559] 8455] 8351} 8246| 81 41 36 | 79 29| 78 23 20 
50 gt 18} go 15} 8911 | 8807] 8702] 8557| 8451} 8345] 8238] 8131} 8023] 79 14 10 

VIEL 00 92 29] 91 25| go 19| 8913! 8807] 8700! 8552] 84 44| 8335] 82 26| 81 16| 80 06 Iv oo 
10 || 93 42 9236] 91 29| 9021] 89 13 | 8804] 8655) 85 44] 8433| 83 22| 8210) 8057 50 
20 || 9457 | 93 49| 9241] 9131] 90 21} 89 10| 87 58| 86 45| 85 32| 84 19| 8304) 81 49 40 
30 || 96 16 9% 06 | 9355] 9243] 91 31} 9017] 8902) 87 48| 8633 | 85 16| 8359) 82 41 30 
40 97 37 25| 9512) 93 58| 9243] 91 27] 9010} 8353} 8734| 8615] 8455] 83 34 20 
50 99 03 | 97 4 32} 9516 | 9358] 9240] 91 20/ gooo| 88 38| 8715] 85 52| 84 28 10 

EX 00 || 100 33 | 99 16| 9758| 96 38] 9518] 9356] 9233| 9109| 89 44} 88 18 51 | 85 23 ,. EE 00 
~ 10 |} 102 08 | 100 4 27 | 98 3 96 41 | 95 16 | 93.50} 92 22| 90 53 89 23 | 87 51 | 86 19 : 50 

20 103 51 | 102 IOI 03 | 99 98 Io | 9641 | 9511 | 9339} 92 90 31 88 55 | 8717 40 
3O || 105 40 | 104 15 | 102 47 | 101 17 99 45 98 12} 96 37/ 9501] 93 23| 9143] gdor] 88 18 30 
40 107 39 | 106 10 | 104 38 | 103 04 | 10 99 50} 98 Io oe 28 | 94 44] 9258] 9111 | 8 22 20 
a0 109 108 15 | 106 39 | 105 of | 103 20 | 10r 37 | 9952} 98 04] 9613] 94 21 | 92 26! 90 30 10 

xX OO II2 I0 | 110 33 | 108 53 | 107 10 | 105 25 | 103 35 | tor 43| 99 48| 9750] 95 50] 93 48 91 43 Ik 00 
10 114 48 | 113 06 | 111 21 | 109 33 | 107 41 | 105 45 | 103 46 | 101 44 | 99 38! 97 29} 95171} 93 02 I 50 
20 117 43 | 115 57 | 114 08 | 112 14 | 110 16 | 108 13} 106 06 | 103 54 | 101 99 20 | 9657] 94 30 40 
30 I2I OF | 119 II | 117 16 | 115 16 | 113 IF | III OF | 108 45 | 106 24 | 103 Tor 26 | 9850] 96 09 30 
40 124 44 | 122 51 | 120 52 | 118 47 | 116 35 | 114 16 | 111 51 | 109 18 | 106 39 | 103 54 | IOI or | 98 03 20 
50 129 OI | 127 05 | 125 02 | 122 52 | 120 33 | 118 06 | 115 30 | 112 46 | 109 52 | 206 50 | 103 39 | 100 20 10 

XE OO ||| 133 54 | 131 58 129 54 | 127 40 | 125 16 | 122 42 | 119 56 | 116 58} 113. 49 | 110 27 | 106,53 | 103 07 i I 00 
10 || 139 33 | 137 40 | 135 38'| 133 23 | 130°56 | 128.17 | 125, 23'| 122 13,| 118 47 | 115 03 | 111 02 108 4 50 
20 146° 02-| 144 17 | 142 20 | 140 11 | 137 50 | 135 10 | 132 14 } 128 56 | 125 16 | 121 11 | 116.38 | 111. ze 40 

' 30 453 24 | 151 54 | I50 12 | 148.18 | 146 08 | 143 42 | 140 54 | 137 49.| 133.57 | 129 38 | 124.37 | 118 51 i 30 
40 161 40 | 160 32 | 159 15 | 157 48 | 156 07 | 154 I5I 50 | 149 04 | 145 44 | I4I 40 ae 38 | 130 21 20 

XI 50 | 170 37 | 170 o1 | 169 20 | 168 32 | 1607 35 | 166 165 08 | 163 27 | 161 21 | 158 38 | 155 00 | 149 56 XII 10 

: kim. | h.m.| h.m.| h.m.| h.m.| him.| h.im.| h.m.| him. | h,m.| hom. | hom. iets staat 
Sun rises... -. 535| $33] $3t| 529 5 26 5%) 522) $20) 537) 515] 522] 5101) Sunsets. Sun sets ... 6 25 27 629/ 631 34 6 36 6 38 6 40 6 43 6 45 8 6 50 : 

Azimuth ... 6 30 $5 23 $4 ts RB o | on 50 Fo Sr 69 42 68 44 6 26 | 66 i7 65 08 &3 50 Azimuth. 

* mae ba a 8 There ror es eo 

In South latitiide the azimuth is reckoned from South § to East when the time is A. M.__ 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 28°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° ye 2° 3° 4° 5° | 6° 7° 8° 9° | 10° «ane Dec. 

March. April. 

2r | 23 | 26 | 28 | 31 3 | 5 | 8 | II | 13 | 16 | 19 ~ 

Apparent September. I augue. Apparent 

Time. 23 | ar | 18 | 16 | 13 | ba) | 8 | 5 | 2 | 30 | 28 | 25 Time. 

A. M. September. _ October. Pp. Mm. 

23 | 26 | 28 I | Te re | 9 | rx | 14 | ER 9 ie | 22 

March. February. 

21 | 18 | 16 eS ee Sines ee 8 | Se ey, Poa 26 | 23 | 20 

he m. or ° / ry, ° , ° ‘ 1°] , Oo 7 So -¥ ° ‘ ae ° , oF - h. m. 

WV BO Wesco aA cleanse |e cacceenteren cwniolices deme elas Ba Ae, Cae Coc aera ioe are 78 50] 77 57 20 
BO Was oy cc feew dada llores wolknabe re ee Cent Eeine soe ats 84 25 | 83 32| 8239] 81 46| 8053] 8000] 79 07 10 

VI oo go oo | 89 07] 88 14 |. 87 21 | 86 28| 85 35| 84 42] 83.49] 8256] 8202] 81 09] 80 16 VI 0O 
10 91 10} 9017] 89 24| 8831 | 8738] 8645] 8552] 84 84 05 | 8311] 8218] 81 24 50 
20 92 21} 91 28| 9035] 89 42| 88 48] 8755] 87 01 | 86077 85 14] 8420) 83 26| 8231 40 
30 93 32| 9239] 9145] 9052] 8958] 8905) 8811] 87 17] 86 22) 85 28| 84 33| 83 39 |] 30 
40 || 9444] 9350] 9257| 9293] 9109] 9015] 89 21 | 88 26| 87 31 | 86 37 85 42 | 84 46 20 
50 95 57 | 95 93 09 | 9315 | 9221 | 91 26| go 31.) 89 36| 8841 | 87 45 50] 85 54 10 

Vil 00 97 10| 9616] 95 22] 94 27] 9332] 9237] 91 42] 9047] 8951 | 8855] 8758] 87 o2 Vv oo 
10 98 25| 9731 | 9636| 9541 | 94 46] 9350] 9254] 91 58| 9102] 9005] 89 08| 88 I0 50 
20 99 42| 98 47 | 97 52 56 | 9600] 95 04] 9407] 93 IL | 9213} 9116] 9018] 89 20 40 
30 || ror 00 | 100 05 | 99 09 | 9813] 97 17 20 | 95 22] 94 25] 93 27] 92 28] 91 29 | 90 30 30 
40 || 102 21 | ror 25 | 100 29 | 99 32| 9835] 9737| 9639] 954°] 9441 | 9342] 9242| 91 42 20 
50 || 103 44 | 102 48 | 101 51 | 100 53 | 99 55 | 9856] 9757} 9658] 9558] 9457] 9357] 9255 10 

VIIE 00 105 10 | 104 12 | 103 14 | ro2 17 | ror 18 | roo 18 | 99 18] 9818] 9717] 9515] 9513] 94 I0 Iv 00 

10 || 106 39 | 105 41 | 104 42 | 103 43 | 102 44 | TOL 43 | 100 42 | 99 4I 38 38 | 97 35| 96 32] 95 28 50 
20 108 12 | 107 13 | 106 14 | 105 14 | 104 I 103 Ir | 102 09 | 101 06 | 100 03 | 9359] 9754] 96 48 40 
30 tag 49 | 108 49 | 107 49 | 106 48 | 105 46 | 104 44 | 103 40.| 102 36 | lor ar | 100 25 | 99 19] 98 IL 30 
40 I1t 30 | 110 30 | 109 29 | 108 27 | 107 24 | 105 20 | 105 16 | 104 10 | 103 OF | 19 56] 100 48] 99 38 20 
50 113 17 | 112 16 | 111 13 | 110 11 | Tog 07 | 108 02 | 106 56 | 105 49 | 104 4I | 103 3I | 102 21 | Tor Io 10 

1X 00 115 09 | 114 07 | 113 04 | 112 00 | IIo 55 | 109 49 | 108 41 | 107 33 | 106 23 | 105 12 | 104 00 | 102 47 iit oo 
10 117 08 | 116 05 | 115 or | 113 56] 112 50 | ILI 42 | 110 33 | 109 23 | 108 12 | 106 59 | 105 45 | 104 29 50 
20 119 14 | 118 10 | 117 05 | 115 59 | 114 52 | 113 43 | 112 33] III 21 | Ito 07 108 52 | 107 36 | 106 18 40 
30 12I 27 | 120 24 | 119 18 | 118 It | 117 02 | 115 52 | 114 40 | 113 27 | 112 12 | IIo 53 109 36 | 108 16 30 
40 123 50 | 122 46 | 121 40 | 120 31 | 119 22 | 118 II | 116 58 | 115 43 | 114 26 | 113 III 45 | 110 22 20 
50 126 23 | 125 18 | 124 12 | 123 03 | 121 53 | 120 40 | 119 26 | 118 09 | 116 50 | 115 29 | 114 112 40 10 

x 00 | 129 07 | 128 02 | 126 55 | 125 47 | 124 35 | 123 22 | 122 06 | 120 48 | 119 28 | 118 05 | 116 39 | 115 10 ik 
10 132 03 | 130 58 | 129 52 | 128 43 | 127 32 | 126 18 | 125 o1 | 123 42 | 122 20 | 120 55 | I19 27 | 117 56 50 
20 135 12 | 134 08 | 133 02 | 131 54 | 130 43 | 129 29 | 128 13 | 126 53 | 125 30 | 124 03 | 122 33 | 12I 00 40 
30 138 35 | 137 33 | 130 28 | 135 21 | 134 If | 132 58 | 131 42 | 130 22 | 128 59 | 127 31 | 126 OL | 124 25 30 
40 142 13 | 141 14 | 140 Ir | 139 06 | 137 58 136 47 | 135 32 | 134 13 | 132 50 | 131 23 | 129 51 | 128 15 20 
50 146 07 | 145 II | 144 12 | 143 IO | 142 05 | 140 56 | 139 44 | 138 27 | 137 06 | 135 41 | 134 10 | 132 34 10 

XI OO 150 17 | 149 148 31 | 147 34 | 146 33 | 145 28 | 144 20 | 143 08 | 141 51 | 140 28 | 139 00 | 137 27 1 00 
10 || 154 43 | 153 3 153 09 | 152 17 | I5I 23 | 150 24 | 149 22 | 148 17 | 147 05 | 145 48 | 144 26 | 142 57 50 
20 || 159 25 | 158 46 38 05 | 157 21 | 156 34 | 155 44 | 154 50 | 153 52 | 152 49 | I5I 42 | 150 29 | 149 09 40 
30 164 19 | 163 50 | 163 17 | 162 42 | 162 05 | 161 25 | 160 42 | 159 55 159 05 | 158 09 | 157 09 | 156 03 30 
40 169 27 | 169 06 | 168 43 | 168 19 | 167 53 | 167 25 | 166 55 | 166 22 | 165 46 | 165 07 | 164 24 | 163 36 20 

XI 50 || 174 41 | 174 30 | 174 19 | 174 97 | 173 54 | 173 39 | 173 23 | 173 06 | 172 48 | 172 27 | 172 04 | 171 39 XIt 10 

h.m.| h.m.| him.| him.\ h.m.| hm. | him him. | him. | him. wf h.m. = 
Sun rises . 600] 558}. §56| 554] 55] §§$ 49} 547] 545] 543] “5 41 3 36 || Sun rises. 
Sun sets 6 00 6 02 6 04 6 06 6 09 6 II 6 13 6 15 617 6 19 eas a3, Sun sets. 

Azimuth . 30 do | $8 §2 ‘8, 44 86 36 85 28 84 20 83 i2| 82 04 80 56 9 48 33 39 57 br Azimuth. 

In North latitude the azimuth is reckoned from North { 
to East when. the time is A. 
to West when the time is P. BE 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 28°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. E2° | £B° | 4° | BS? | BGS | BT | BSS | BOS | BO° | VEC | 22° | 23° Dee. 

April. May. June. 

22 25 28 Ponsa 8 | 2 of oe ae a I hg 

August. july. 

Apparent 22 | 19 Si ae hae Oe a Vi a Bote al we) 312 — 3 Apparent 
Time. ; Time. 
A.M. October. November. December P. M. 

25 28 31 3“) @ Jp Fee eee eee war Bags | at . 

February. January. z. 

18 15 sie Oe Sal Weak atc PR 29 a5 | 21 | 16°] -3e° | 2 

h. me ° , °o Ld o o Ul ° , ° , ° , ° , ° , °o , °o , | ° ’ h, ™, 

| aay 
MEMS oritn cle cc av pes fao cee nlenSueapels + Sal eae edie ae cela ae ARR Erie se Cees 63 59 50 

oo) BEA RES es Caressa En ee Raa ameeee 1 eae hidewecety 68 37 | 6745| 6653] 66 cI} 65 08 40 
- all eee RR Ar BAP aS & Fy 73.17) 7224| 71 32] 70391 69 46} 6854| 6801 | 6708| 66 16 30 
40 7795 | 7612} 75 19 74 26 | 7333] 7249) 71 47| 7054| 7001] 6908) 68 14| 67 21 20 
5O || 7814| 77 21/| 76 75 34| 7441 | 73 47| 7254] 7200| 7107) 7013) 6919) 65 25 10 

WE OO || 7922) 78 29/ 7735| 7641] 7548| 7454] 7359] 7395) 7211 | 7117] 7022| 69 27 VI 00 
10 || 8030] 7936| 7842| 7748| 7653| 7559] 759 | 7499| 7314] 7219] 71 23| 70 28 50 
20 81 37 | 80 43 2 48 | 7853| 7758| 7793} 7608) 7512] 7417) 73 21| 7225| 71 28 40 
30 82 44 | 81 49 54] 7958| 7902] 7806| 7710) 7614} 7518| 74 21| 73 24) 72 27 30 
40 83 51 | 8255] 8159] 8103] 8007] 7910} 7813] 7716} 7619] 75 21] 74 23| 73 25 20 
50 84 84 or | 8305| $208} 8111} 8013] 79 15| 7817} 77 19 2 20| 75 22| 74 22 10 

VIE OO 8605 | 8507] 8410} 8312] 8214] 81 16| 8017 {| 78:8} 7719] 7619} 75 18 Vv oo 
10 87 12} 86 14 85 16| 8417] 8318] 8219] 81 19 | 7918; 7817| 77 16 ce 14 50 
20 88 21 | 87 22 22| 8522} 84 22| 83 22| 8221] 8119] 8017 915} 7813) 77 09 40 
30 89 30 | 8330] 87 29/ 86 28| 85 27| 84 25] 8323} 8220/ 81 17 13| 7909] 78 04 30 
40 90 41 | 89 39| 8837) 8735! 8632) 85 29] 8425] 8321} 8216!) 8111] 8005) 78 59 20 
50 || 9153| 9050) 8947) 88 43| 87 39 34 | 85 29] 84 23] 8316) 8209] 8102) 79 54 10 

ViIE OO 93 07 | 9203| 9058} 8952| 8846] 87 40} 8633] 85 25| 8417) 8308] 81 80 49 Iv 00 
10 94 23| 9317} 9211} 9104} 8956/ 8848] 8739] 86 29] 85 19 84 08 82 81 44 50 
20 95 41 | 94 34| 93 26| 9217] 9107] 8957 | 88 46| 8734] 8621 | 85 08) 8354) 82 39 40 
30 || 97 95 54| 9444! 9333] 9221] 9109) 8955| 88 41 | 87 26) 10} 84 53 | 83 36 30 
40 || 98 9717} 9695 | 9452] 9338] 9223) 9107| 8950] 8832) 8713] 85 54/ 84 33 20 
5O || 99 58| 98 44] 9730} 9614) 9458} 93 40] 9221 | 9101 | 89 40! 88 19] 86 56 |- 85 32 10 

" x 00 tor 32 | 100 16 | 9859] 9741] 9621} 9501 | 9339| 9216| 9052) 89 26| 8800} 86 32 Ili 00 
10 103 12 | 101 54 | 100 34 | 99 13 | 97 50| 96 26 3 Or | 93 34| 9206| 9037] 8906) 87 25 50 
2O || 104 59 | 103 37 | 102 15 | 100 50 | 99 24| 97 57 27 | 9457} 93 24| 9150] 9015| 88 39 40 
3O || 106 53 | 105 29 | 104 03 | 102 Tol 05 | 99 34| 9759! 96 24 48 | 93.09] 91 29 | 89 47 30 
40 || 108 57 | 107 29 | 106 00 an4 102 54 | 101 18 | 99 40} 98 oo 36 17 33 | 92 47} 90 20 
50 IIL II | 109 40 | 108 07 | 106 31 | 104 53 | 103 12 | 101 28 | 99 42] 97 54 3 04} 94 10} 92 2 10 

xX OO 113 38 | 112 04 | 110 27 | 108 46 | 107 02 | 105 16 ! 103 27 | Ior 35 | 99 40} 97 42] 95 41 |. 93 38 iL 
10 116 21 | 114 43.| 113 02 | 111 17 | 109 28 | 107 36 | 105 40 | 103 41 | 101 38 | 99 32] 97 22} 95 10 50 
20 119 21 } 117 40 | 115 55 | 114 05 | 112 11 | 110 12 | 108 09 | 106 of | 103 50 | IoI 35 | 99 14 3 50 40 
BO || 122 44 | 121 00 | 119 IO} 117 15 | 115 16 | 113 II | 111 00 | 108 43 | 106 21 103 55 | lor 23} 98 45 30 
40 126 33 | 124 45 | 122 52 | 120 53 | 118 48 | 116 36 | 114 18 | 111 51 | 109 18 | 106 38 | 103 52 | I00 20 
50 130 52 | 129 03 | 127 07 | 125 04 | 122 54 | 120 36 | 118 09 | 115 33 | 112 48 | 109 54 | 106 50 | 103 3 10 

XI 00 135 46 | 133 55 | 132 02 ; 129 58 | 127 44 | =25 20 | 122 46 | 119 59 | 117 OF | 113 52] 110 30 | 106,55 I 00 
10 14I 21 | 139 37 | 137 46 | 135 42 | 133 28 | 13t 04 | 128 23 | 125 29 | 122 20 | 118 53 | 115 III 07 50 
20 147 41 | 146 05 | 144 22 | 142 140 Ig | 137 56 | 135 18 | 132 21 | 129 04 | 125 24 | I2¥ 18 | 116.45. 40 
3O || 154 50 | 153 29 | 151 59 | 150 18 | 148 25 | 146 15 | 143 141 03 | 137 50 | 134 06] 129 48! 1 3 30 
40 162 43 | 161 44 | 160 36 | 159 20} 157 §3 | 156-137] 154 16°] 151.58 | 149 13 | 145 54 | 141 51 | 436 51 20 

MIE 50 | 171 11 | 170 40 | 170 04 | 169 23 | 168 35 | 167 2 166 32 | 165 12 | 163.33 1 °28.| 158.46 | 155 10 XII 10 

hom.| hom.| h.m.| h.m.| hom.| hom.| h.m.| hom.| h.m. | hi.m.| h.om.| h.m. 
Sun rises. 5 34 5 32 px 5 27 25 , 23 5 20 18 5 15 | 5 13 5 10 5 8 | Sun rises. 
Sun sets . 6 26 28 30 33 35 37} 640 42 45| 647) 650 52 || Stn sets. 

} | 
Azimuth . 76 23 %s 14 or 06 7) 57 rt 49 Jo 40 69 31 2 & 13 | 66 03 64 54 63 44 | Azimuth, 

In South latitude the azimuth is reckoned from South 
to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 29°. 
‘4 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° ye 2° 3° a° 5° 6° i he s° 9° | 1o° | u8° Dec. 

March, April. 

a1¢| 23 | 26 | 2 | 3 SS Fs a See et Sg eS a 16 | 19 

‘ September. August. 

Apparent se eee Catalan IR I MR ew ha at St COR a go | B |, 35 Apparent 
Time. . Time. 
A. mM. : September. October. Pp. i. 

23, ..|., 26 | 28 sh i rd pag ak NE BL 7 Si a 2 a ea | 22 ‘ 

March, February. 

ar | 18 | 5007} Rabe at | 8 | 6 ee Ws Ce 26->|" 23 20 

Ihe ™, fe} , °o , ° / ° / ° / ° / ° , ° , °o 7 ° / ° , ° , h. ™. 

’ 

I te 5) Si | AP RON rig Me f aie Sow pahee eras ale rtiapieaal 4 RSA. Sarees Beer eae PRS ee 78 51 | 77 58 20 
Os axcass okra wits wale sachs obpas vee Srlelecine Ope 84 25 8333 | 8241] 81 48] 8055] 8002] 79 I0 10 

VI 00 g0 00} 89 08} 881 87 23 | 8630] 85 37/| 8445] 8352] 8300] 8207] 81 14] 80 2t VI 00 
10 91 13} 90 20| 89 BY 88 35 43 | 8650| 8557| 8504] 8411} 83 18| 8225] 81 31 50 
20 92 26] 91 33 g0 40| 89 47 55 | 88 02 3 09 | 8615] 85 22] 8429] 8335} 82 42 40 
30 || 93.39] 9246] 9153] 9100] 9007] 89 14 21 | 87 27| 8633] 8539] 84:45] 83 51 30 
40 94 53 94 00} 9397 | 92 14 9I 20} 90 27} 89 33] 88 39] 87 45 51 | 85 85 o1 20 
50 || 96 95 15 | 94 22] 93 92 34] 91 40| 9046] 89 51] 8857} 8802) 8707| 86 11 10 

VIE OO || 97 24] 9631] 9537] 9443] 93.49} 9254] 9159] 9104] 9009] 89 14| 8818] 87 22 Vv 00 
10 || 98 42) 9748| 9653] 9559] 954] 9409} 9314) 9218] 91 22] go 26 89 30 | 88-33 50 
20 || 100 00/ 9906] 8 11} 97 17 21 % 26 | 94 30| 93.33] 92 37] 91 49] 9042) 89 5 40 
3O || ror 21 | 100 26| 99 31 | 98 36] 97 40 441 95 47| 9450] 9353] 9255} 9156] 90 30 
40 Toz 45 | lor 49 | 100 53] 9957] 99 01 | 98 04} 97 g6 09 | 95 10] 94 11] 93 12| 92 12 20 
50 104 10 | 103 14 | 102 18 | ror 21 | 100 24 | 99 26| 98 28| 97 29} 9630] 95 30! 94 29] 93 29 10 

VIII OO 105 38 | 104 42 | 103 45 | 102 47 | 101 49 | 100 50| 9951 | 9852] 9751] 96:50| 95 49 4 47 Iv 
10 1o7 10 | 106 13 | 105 15 | 104 17 | 103 18 | ro2 18 | ror 18 | 100 17 | 99 16] 98 14] 97 It 07 50 
20 108 45 | 107 47 | 106 49 | 105 50 | 104 50 | 103 49 | 102 48 | ror 46 | 100 43] 99 4o 38 36 St 40 
30 II0 24 | 109 26 | 108 27.| 107 27 | 106 26 | 105 24 | 104 22 | 103 19 | 102 15 | 1or Io | 100 04 3h 58 30 
40 || 112 08 | 111 09 | 110 09 | 109 08 | 108 06 | 107 04 | 106 00 | 104 56 | 103 50 | 102 44 | IOI 37 | 100 29 20 
5O || 113.57 | 112 57 | 111 57 | 110 55 | 109 52 | 108 48 | 107 43 | 106 38 | 105 31 | 104 23 | 103 14 | 102 04 10 

IX OO | 115.52] 114 51 | 113 50 | 112 47 | 11I 43 | 110 38 | I09 32 | 108 25 | 107 16 | 106 07 pe Be 103 44 In 
10 II7 53 | 116 52 | 115 49 | 114 46 | 113 41 | 112 35 | 111 27 | 110 19 | 109 107_57 | 106 44 | 105 30 50 
20 120 o1.| 118 59.| 117 56 | 116 52 | 115 46 | 114 39 | 113 30 | 112 20 | 111 109 55 | 108 40 | 107 24 40 
30 122 17 | 121 15 | 120 Ir | 119 06 | 117 59 | 116 51 | 115 41.) 114 29 | 113 16'| 112°01 | T1044 | Tog 2 30 
40 || 124 42!| 123 39 | 122 35 | 121 30 | 120 21 | 119 12 | 118 o1 | 116 48 | 115 33 | 114 16 | 112 57 | 111 36° 20 
50 || 127 16 oe 14 | 125 09 | 124 03 | 122/55 | 121 44 | 120 32 | 119 18 | 118 Of | 116 43 | 115 22 | 113 58 10 

x OO 130-01 | 128 127 54 | 126 48 | 125 39 | 124 29 | 123 16 | 122 00 120 42° 119 32. 117 59 | 116 33 Ii 00 
10 132 58 | 131 = 130 52 | 129 46 | 128 37 | 127 26 | 126 12 | 124 56 123 38 | 122 16 | 120 51 | I19 23 50 
20 136°07,| 135 06 | 134 03 | 132 58 | 131 50 | 130 39 | 12925 | 128'08 | 126'49 | 125 27 | 124 O1'| 122 31 40 
30 139 29 | 138 30 | 137-29 | 136 25 | 135 18 | 134 09 | 132 56 | 137 40 | 130 20 | 128'57 | 127 30 | 125 59 30 
40 143 06 | 142 10 | 141 II | 140 09 | 139'04"| 137 56 | 136 45 | 135 31°] 134 12 ‘| 132 50 | I3I 23 | 129 52 20 
5O || 146 58'| 146 05 | 145/09 | 144 10 | 143 09'| 142 04 | 140 56 | 139 44 | 138 28'| 137 07 | 135.42 | 134 12 10 

XI OO 151.04 | 150°16-| 149 24 | 148 30 | 147 33 | 146 33 | 145 29 | 144 21°] 143 °9 ) 14% 52 | 140 31 | ‘139 04 I 00 
10 155 26 | 154 42 | 153 57 | 153 09 | 152-18 | 151 24 | 150 26 | 149 24 | 148 18 | 147 07 | 145 5I | 144 29 50 
20 160 of |: 159 25 | 158° 46 | 158 05 | 157 ‘21 | 156 35 | 155 45 | 154 51 | 153 54 | 152 52'| 151 45 | 150 32 40 
30 164.50 | 164 20 | 163 50° 163 17 | 162 ‘43 | 162 06 '| 161 26 | 160 43 | 159 57 | 159 07 | 158 12 | 157 13 30 

ire 40 169 46'| 16927 | 169 06'| 168 43 | 168 20°| 167 54 | 167 26 |. 166 166 23 | 165 48 }''165 ee } 20 
- KE 50 || 174 51.| 174°41 | 17431 | 174 19 | 174 07 | 17354 | 173 40 | 173 24 | 173 07 | 172 48 | 172 172 06 xir 10 

him.| hom.\ him.| him.| him.| hom.) hom.| hom him.| him.| h.m.| him ' : 
Sun rises. 600} 558] 556 53| 55t| 549| 5 47| 544] 542] 540 53 5 35 || Sun rises. 
Sun sets . 6 00 602} 6 04 o7 | 609} 611 613} 616] 618 6 20, 22>] 6:25 Sun sets. 

Azimuth . 90 oo | & st ; 87 “3 % 4 & 26 &4 17 83 o8 | 81 59. So st 9 42 B 33 7 24 Azimuth. 

In North latitude the azimuth is reckoned from North { 
' 

{ 

to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 29°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. a2° | 23° | 14° | 25° | 16° | 17° | 28° | 19° | VO° | VAP | VB° | VB° Dec. 

April. | May. | June. 

a2 | 2 | 2 | NS er | 8 | 12 | 16 ar | «(6 | aaa sane (5 

August, July. 
Apparent c:  D ) aa | 2 28 ese | AR ti 3 J Apparent 
Time. 2 | Time. 
A.M. October. November. | December. P. ML 

25 | 28 3I eel We a ees | 14 | 17, 22 | 27 Big.) 18 

February. : ; January. = 

18 | 45 | 12 | 9 | 5 | 2 29 | 25 2 16 bap | 2 | 

h. m. a oF [> ee . S or or or a ae oe? o.lUF ov h. m. 

) 

} 

~ | 

! 

v 10 64 00 |) 50 
20 65 Ir |) 40 
30 66 20 || 30 
40 a 27 20 
50 33 10 

vi oo 69. 38 vi oo 
10 70 41 50 
20 7l 43 40 
30 : 72 45 30 
40 79 23 73 45 20. 
50 80 33 7444 10 

VII OO 81 38 75 43 Vv oo 
10 es 82 44 80. 45 76 42 50 
20 47 | 87 48} 8649] 85 50| 84 83 50} 8249] 81 4 47 | 7945] 7843 77 40 40 
30 || 8959; 8859] 87 59 58 | 85 57 84 56.| 8354] 8252) 8149] 8046] 79 78 38 30 
40 9112} gor] 8910} 88 08 2, 06 03 85 oo | 83.56] 8252] 81 47| 8042] 79 36 20 
50 92 27 | 91 25| 90 22| 89 19 16 | 87 12 07 | 8501 | 8355] 8249] 8t 42] 80 34 10 

ViIIL OO 93 44.1 92 41 | 91 37| 9032] 8927] 8821 | 8714] 8607! 8459] 8351 | 82 42| 81 32 Iv 00 
10 || 9593 | 9358] 9253] 91.46) 9040} 89 32| 8823] 87 14| 8604 | 84 54} 83 43] 82 31 50 
20 96 25] 95 19 | 9411} 9393] 9154] 9045] 8934] 88.23) 87 11 | 8558] 8445] 83 31 40 
30 97 50 | 96 42 93 33 94 23 | 9312] 9200] 9047] 8933] 8819] 8704] 85 48| 84 31 30 
40 || 99 19] 98 09 95 46 | 94 32} 9318] 9203] 9047| 8930] 8812] 8653] 85 33 20 
5O || 100 52| 9940} 98 26| 97 12) 9556) 94 40] 93 22] 9203] 9043] 89 22] 87 59 36 | 10 

) 

1X 00 102 31 | 101 16 | 100 00} 98 43] 97 25| 9605] 94 44] 93 22] 9159] 90:34 | 8909] 87 42) - Ait 00 
10 || 104 15 | 102 58 | 101 39 | 100 20} 9858] 97 36| 9612] 94 46] 9319] 91 50|- 90 21] 8850 50 | 
20 106 104 46 | 103 25 | 102 02 | 100 38 | 99 11| 9743] 96:14] 94-43}. 93 11 | 91 36-| go 01 40 | 
30 108 05 | 106 42 | 105 18 | 103 52 | 102 24 | 100 54 | 99 22| 97-49] 96 13 35'| 92 56 91 16 30 
40 110 13 | 108 48 | 107 20 | 105.51 | 104 19 | 102 44 | tor 08 | 99 30] 97 49 07 | 94 22] 92 35 20 | 
5O || 112 32 | 111 04 | 10g 33 | 108 00 | 106 24 | 104 45 | 103 04 | 101 20] 99 34] 9745). 95 54] 94 00") 10 | 

} 

X OO | 115 05 | 113 33 | 111 59 | 110 21 | 108 41 | .106 57.| 105 11 | 103 21 | ror 29] 9933} 97 35:| 95 33) ii 00 
10 117 52 | 116 17 | 114 39 |-112 58 | 1II 13 | 109 24 | 107 32 105 36 | 103.36 | ror 33°} 99 26] 97 15 50 
20 120 57 | 119 19 | 117 II5 53 | 114 03| 112 09 | 110 Io | 108 07 | 105 59 }. 103 47 | 101 30| 99 09 * 40 
30 124 24 | 122 44 | 120 59 | 119 10 | 117 15 | 115.15 | 113 10 | 110 58] 108 42 |..106 20'| 103 IOI 20 30 
40 128 16 | 126 34 | 124 46 | 122 53 | 120 54 | 118 49 | 116 37 | 114 18 | 111 52 | 109 19 | 106 103 51 | 20 
50 132 36 | 130 54 | 129 05 | 127 10 | 125 08 | 122 57 | 120 40} 118 131] 115 36 | 112-50'| 109 57 | 106 51 | 10 

= : 

_ XE OO || 137 30 | 135 49 | 134 02 | 132 07.) 130 02 | 127 49 | 125 25 | 122 50°] 120 04 '| 117 .07'| 113 57'| 110-33 4 - I 0O 
10 143 OL | 141 26 | 139 42 } 137 50 | 135 48 | 133 34 |:131 08 | 128 30:| 125 37 | 122 27-| 119 00+] II5 15 i e 50 
20 149 13 | 147 47 } 146 12 | 144 29 | 142 32 | 140 25 | 138 04 | 135 26] 132 30°| 129 14 | 125 34°] 121 27 | 40 
30 156 07 | 154 54 | 153 34 | 152 05 | 150 25 | 148.32 | 146 24 | 143 59+] 141 13 | 138 00 134 185} 129 58 || 30 
40 163 39 | 162 46 | 161 47 | 160 41 | I59 25 | 157 156 19 | 154 23 | 152 06 | 149 23 14 05 | 142 03 | 20 

XI 50 |] 171 41 | 171 13 | 170 42 | 170 06/1 168 167 42 | 1 ea 165 17 | 163 39 | 161 35 | 158 55 | XII 10 

h.m.| h.m.| h.m:| hom.| hem.| h.m.| hom.|> hom.) him.| hem) hem.) hom. | 
Sun rises. . 5 33 3 31 28 5 26 5 23 5 21 5 18 5 16 5 13 3 II 5 08 06 Sun rises. 
Sunsets. . 6 27 29 32 34 37 39 6 42 6 44 | 3. 6 47 49 }. 52 54 Sun sets. 

y ; ° ‘ 

Azimuth . 76 15| 7506| 7357| 7247| 7138| 7028| 69 19| 6809| 6659| 6549| 64 38| 63 28 | Azimuth 

4 : : ates : to Cast when the time is A. MM In South latitude the azimuth is reckoned from South tte Gast otien thetine ia P.M 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 30°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 6° re 2° 3° 4° 5° 6° 7° s° 9° | 10° | 18° Dee. 

March, April. 

21 23 26 28 | 31 3 5 | 8 | Ue eS | 16 | 19 

September. August. : 

Apparent 23 21 18 16 13 10 an ae Pe go | 8B | 2 Apparent 
Time. Time. 
A.M. September. October. P or 

23 26 28 I 4 6 | 9 14) .] 44 ete ear rae ate 

March. February. 

21 18 16 13 11 8 6 | 3 1 26 23 20 

h. mm. o , °o ’ ° , ° , oO , oO ’ °o , ° , ° , fe] , °o , ce] , hh, m. 

We AD Wrenas co ices os] vncntice clufeie a cos pisfawadaihee|s Seltee sede ae rely eaeen eh sini cx > 5.9" 9 43 | 7851 | 7759 20 
BOP? Mosca senclss roe col otann alee Rees ee ans 84 25 | 83 33] 8241] 81 49 Fs 57 | 80 05 59 13 10 

VI 00 go oo | 89 08 | 88 16| 87 24] 86 32} 85 40} 84 48) 8356] 83 04| 8212] 81 19} §0 27 VI oOo 
10 91 15 | 9023 | 89 31} 88 39] 87 47| 8655) 86 02/ 85 10| 8417] 83 25| 8232] 81 39 50 
20 92 30] 91 38| 9046 | 89 54] 89 02] 8809) 87 16} 8624 | 85 31) 84 83 45 | 82 51 40 
30 93 46 | 9254] 9201 | 9109} 9016} 89 24 31 | 87 37| 8644] 85 51] 84 84 04 30 
40 95 02 | 94 10] 9317] 9225] 91 32] 9039] 89 46| 8852) 8758) 8704] 8610] 85 16 20 
5O .|| 9619 | 95 27| 94 34] 93 41 | 9248] 9154} 91 01 | 9007] 8913] 8818] 87 23 28 10 

ViI 00 97 38-| 9645] 9552] 9458] 9405] 93 11] 9217] 91 22| 90 28| 89 32| 88 37 | 87 42 Vv 00 
10 98 58 | 9804] 9711 | 9617] 95 23} 94 28] 93 34| 92 38] 9143] 9047] 89 51 | 88 55 59 
20 || 100 19 | 99 25| 98 31 | 97 37] 9642] 95 47| 9452] 93 56| 9300] 9204] 9107] 90 10 40 
3O || 101 42 | 100 48 | 99 54] 9859] 98 04] 9708 | 9612] 9515] 94 18] 93 21 | 92 24 | gt 26 30 
40 || 103 07 | 102 13 | 101 18 | 100 22 | 99 26] 98 30] 97 34| 9636] 9539] 94 41 | 93 42] 92 43 20 
50 104 35 | 103 40 | 102 45 | IOI 49 | 100 52 | 99 55 58 00 | 97 OL 96 02] 95.02! 94 02 10 

VIELE 0O 106 06 | 105 11 | 104 14 | 103 18 | 102 20 | 101 23 | 100 24 | 99 25| 98 26| 97 25| 96 25] 95 23 Iv oo 
10 || 107 40 | 106 44 | 105 47 | 104 50 | 103 52 | 102 53 | 101 54 | 100 54 | 9953 | 9852] 97 49]| 96 47 50 
20 || 109 18 | 108 21 | 107 23 | 106 25 | 105 26 | ic4 27 | 103 26 | 102 25 | IOI 24 | 100 21 | 99 1 98 14 40 
30 110 59 | I10 02 | 10g 04 | 108 05 | 107 106 04 | 105 03 | 104 O1 | 102 58 | or 54 | 100 4g | 99 “4 30 
40 112 46 | 111 48 | 110 49 | Tog 49 | 108 107 47 | 106 44 | 105 41 | 104 36 | 103 31 | 102 25 | 101 1 20 
50 114 37 | 113 38 | 112 39 | 111 II 36 | 109 34 | 108 30 | 107 26 | 106 20 | 105 13 | 104 06 | 102 57 10 

IX OO 116 34 | 115 35 | 114 34 | 113 33 | 112 30 | III 27 | 110 22 | 109 16 | 108 09 | 107 or | 105 52 | 104 41 Ail 00 
10 118 37 | 117 37 | 116 36 | 115 34 | 114 31 | 113 26 | 112 20 | 11K 13 | 110 05 | 108 55 | 107 44 | 106 31 50 
20 .|| 120 47 | 119 47 | 118 46 | 117 43 | 116 39 | 115 33 | 114 26 | 113 17 | 112 07 | I10 56 | 109 42 | 108 28 40 
30 123 05 | 122 05 | 121 03 | 119 59 | 118 54 | 117 48 | 116 4o | 115 30 | 11g 1 113 05 | 111 50 | 110 34 30 
40 125 32 | 124 31 | 123 28 | 122 25 | 121 1g |-120 12 | 119 03 | 117 52 | 116 39 | 115 24 | 114 07 | 112 49 20 
50 128 08 | 127 07 | 126 04 | 125 00 | 123 54 | 122 46 | 121 36 | 120 24 | 119 10 | 117 54 | 116 36 | 115 15 10 

X OO || 130 54 | 129 53 | 128 51 | 127 47 126 41 | 125 33 | 124 22 | 123 12I 54 | 120 37 | 119 17 | 117 Ii 00 
10 | 133 51 '| 132 51 | 131 50 | 130 46 | 129 4o | 128 32 | 127 21 | 126 124 52 | 123 34 | 122 13 | 120 50 
20 137 00 | 136 02 | 135 OF | 133 58 | 132 53 | 131 46 | 130 35 | 129 22 | 128 06 | 126 47 | 125 25 | 123 59 40 
30 140 22 | 139 25 | 138 27 | 137 26 | 136 23 | 135 16 | 134 06 | 132 54 | 131 38 | 130 19 | 128 57 | 127 30 30 
40 143 57 | 143 03 | 142 07 | 141 08 | 140107 | 139 03 | 137 55 | 136 45 | 135 30 | 134 12 | 132 50 | 131 24 20 
50 147 46 | 146 55 | 146 03 | 145 08 | 144 10 | 143 08 | 142 04 | 140 56 | 139 45 | 138 30 | 137 10 | 135 44 10 

XI OO 151 49 | I51 03 | 150 15 | 149 24 | 148 31 | 147 35 | 146 34 | 145 31 | 144 23 | 143 11 | 141 55 | 140 34 i 00 
10 156 05 | 155 25 | 154 42 | 153 57 | 153 09 | 152 18 | 151 24 | 150 149 26 | 148 20 | 147 10 | 145 54 50 
20 160 34 | 160 00 | 159 24 138 46°| 158 05 | 157 22 | 156 37 | 155 154 54 | 153 571 152 55 | 151 48 40 
3O || 165 15 | 164.48 | 164° 20 | 163 50 | 163 18 | 162 44 | 162 07 | 161 29 | 160 46 | 160 00 | 159 10 2 16 30 
40 170.05'| 169.46 | 169 27 | 169 168 44 | 168 20 | 167/55 | 167-27 | 16658 | 166-25 | 165.50 | 165 11 20 

XE 50 | 175 OF | 174 St | 174 41 174 31 | 174 20. 174 07 | 173 54 | 173 40 | 173 25 | 173 172 50 | 172 30 XII 10 
! . 

I h.m.| h.m.\ h.im.| him.| him.| him.\| him.| h.m.| him. him.| h.m.\| him. 
Sun rises... || 600] 558| 555| 553| 551| 548] 546| 544] 541] 539] 537] 5 34 Sun rises. 
Sun sets . i 6 00 6 02 6 05 6 07 6 09 6 12 6 14 6 16 6 19 6 21 6 23 6 Sun sets. 

Azimuth . | go do} 88 si | 87 41 | 86 32! 85 23| 84 13 | 83 o4| 8rs5| 8045! 7936| 7826] 77 16 | Azimuth. 

to East when the time is A. M. In North latitude the azimuth is reckoned from North 1 Went witen the time ia/Poae 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 30°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 12° | £3° | 14° | 15° | 16° | 17° | BS° | 9° | VO | VEC | 22° | VB° Dec. 

April. | May. june. 
: | 

22 25 28 I | 5 8 | 12 | 16 | 21 | 26 I | 10 

August. July. 

Apparent aj 19 [ 6 | 2 9 ee 23 | 4 | 9 | 12 | 3 | Apparent 
Time. Time. 
A. October. | November. December. P.M. 

75 | hg Nie iS CR | 6 | wo | ™% | 7 | 2 | 27 a2 | 11 

February. January. 

1§ Oe BE ee, sf 2 89 Fie SB 16 io | 2 

h. m. APS ay we Co .# OTF OF DoF, Sh son KD oP o r he. m, 

e 

RE IR SOP Once Maen! Seemed Pere es Breiner ss ence Folica ms Ss ee aceas]y OS i 64 52 | 64 OF 50 
Ce EER Me ase] Seek rears rere res 7° 21} 6930) 6839] 67 48 | 66 ee 6605 65 14 40 
as | BS Sere 75 9 7410 | 7319} 72 27| 71 36| 70 69 52 | 69 00| 68 08 67 37 | 66 25 30 
40 77 8 16} 75 24| 7432| 7340} 7248] 71 71 04 | 7012 | 69 19 27 34 20 
50 78 21 | 7729| 7637| 7544] 7452| 7400| 7307] 72 14| 71 22| 7029} 69 36 42 10 

vi 00 |. 2 2 78 42) 7749| 7656| 76 03 te] 10 | 7417] 73 24| 7230) 7137| 7043| 69 49 ‘Vi 00 
10 79 53 | 79 00| 78 07 7 13 20 7 26 | 7432] 73 38| 7244] 7149] 7054 50 
20 81 58; 8105] 8011] 79 17 23 73 29 34 75 39 7445| 7350] 7254] 71 59 40 
30 83 10; 8216| 81 21| 80 27| 79 32| 7837] 77 42 75 51 | 7455! 7359 | 73 02 30 
40 84 22 | 83 27| 8232| 81 37| 8041] 79 45| 7849] 7753 57 00 7 93 74 05 20 
50 85 33 | 8438 | 83 42) 8246) 81 50| 8054) 7957| 7859) 7802| 77 —% 75 07 10 

VII OO 86 46 | 85 49 53 | 8356| 8259] 8201] 8104} 8005] 7907} 78 08| 7709] 7609 Vv oo 
10 87 58 | 87 o1 04 | 85 06} 8408] 83 8 8210} 8111] 8011 | 79 11 | 7811} 77 10 50 
20 89 12} 88 14|] 87 16} 8617| 85 18] 841 83 18 | 8218] 8117| 8015| 7913] 78 11 40 
30 90 27 | 89 28| 88 29| 87 28 28 | 85 27| 84 26| 8324] 8222] 8119] 8016| 79 12 30 
40 QI 43} 90 43 89 42 41 | 8739] 86 37 85 35 | 84 31 | 83 28-822 81 18 | 80 13 20 
50 93 OI | 9200; 9058} 89 55 52] 87 49 44| 8539] 8434] 83 8221 | 81 14 10 

VIII OO 94 21 | 9318] 9215} gt Ir] 9007}! 8901 | 8755} 86 49 §5 42| 8433 | 83 25| 82 16 Iv 0o 
10 95 43 3 39 | 9335] 92 29| 91 23| 90 16| 89 08| 87 59 50} 85 41] 84 30| 83 19 50 
20 or 03 be 93 49 | 9241 | 91 33| 9023] 89 12] 8800 48° 85 36 84 22 40 
30 37.| 97 30 22} 9513 | 9402) 9252] 91 40/ 9027] 89 13| 87 58 43 §5 27 30 
40 || 100 10! 99 01 | 97 50 39 % 27 | 9413] 9259] 91 44 | 90 89 10 | 87 52 33 20 
50 || Tor 47 | 100 36 | 99 24 | 98 I0 55 | 95 39} 9422] 934] 91 45| 9025| 8904] 87 41 10 

IX OO 103 29 | Io2 15 | IOr or 99 45 98 28 Oe 95 50| 9429] 9306] 91 43] 9018] 88 52 Itt 00 
10 105 16 | 104 OF | 102 44 | IOI 100 06 44 97 21 | 95 57 31 | 93 04] 91 35 | 90 06 50 
20 107 12 | 105 54 | 104 34 | 103 13 | I0I 50 | 100 98 59 | 97 31 oI 30 | 9257] 9I 23 40 
3O || 109 15 | 107 55 | 106 32 | 105 08 | 103 43 | Io2 14 | 100 43} 99 11 | 97 37 Or | 94 24 | 92 44 30 
40 TII 28 | 110 05 | 108 40 | 107 12 | 105 42 | og Io | 102 36 | tor 00 | 99 21 | 97 40| 9557} 94 11 : 20 
50 113 52 | 112 26 | 110 57 | 10g 26 | 107 53 | 106 17 | 104 38 | 102 57 | 1or 12 | 99 26| 97 37| 95 45 10 

xX oO 116 28 | 115 00 | 113 28 | 111 54 | IIo 16 | 108 36 | 106 52 | 105 103 15 | Iol 22 26 | 97 27 Ir 00 
10 IIg 20 | 117 49 | 116 14 | 114 36 | 112 55 | I1I IO | 0g 21 | 107 105 32 | Io2 32 | Tor 28 | 99 21 50 
20 122 29 | 120 55 | 119 18 | 117 37 | I15 53 | 114 OF | 112 07 | 110 08 | 108 05 105 56 | 103 44 | IOI 27 40 
30 125 59 | 124 24 | 122 44 | 121 GO| IIg 10 | 117 15 | 115 15 | 113 10 | 110 58 | 108 42 | 106 Ig |} 103 53 30 
40 129 52 | 128 17 | 126 35 | 124 49 | 122 56 | 120 57 | 118 51 | 116 39 | 114 20 | 111 54 | 109 20 | t | 20 
50 134 14 | 132 38 | 130 57 | 129 09 | 127 14 | 125 12 | 123 oF | 120 43 | 118 16 | 115 39 | 112 53 | 109 F 10 

Xi OO 139 07 | 137 33 | 135 54 | 134 07 | 132 12 | 130 08 | 127 55 | 125 32°} 122 57 | 120 11 | 117 12 | 114 02 | I 00 
10 _|| 144 32 | 143 06 | 141 31 139 48 | 137 56 | 135 54 | 133 41 | 131 16 | 128 36 | 125 43 | 122 34 | 119 07 50 
20 1§0 37 | 149 18 | 147 52 | 146 18 | 144 35 | 142 40 | 140 33 | 138 II | 135 132 39 | 129 23 | 125 42 40 
30 157 16 156 II | 155 00 | 153 40 | 152 I2 | 150 32 | 148 40 | 146 33 | 144 14I 22 | 138 09 | 134 29 30 
40 || 164 163 42 | 162 50 | 161 52 | 160 46 | 159 31 | 158 05 | 156 27 | 154 31 | I§2 15.| 149 32. 16 20 

XE 50 172 / 171 43 | 171 15 | 170 44 | 170 09 reg 28 | 168 42 | 167 47 | 166 41 | 165 22 | 163 45 | 161 42 XII 10 

h.m. h.m.| kh.m.| h.m.| h.m.| h.m.| h.m.| h.m.| h.m.| him.) h. ees h.m. 
Sun rises . 32 29 27 5 22 5 19 17 I II 09 03 Sun rises. 
Sun sets eo ae 33 PB Ss 6 41 a 2 49 51 pe Be Sun sets, 

; ° | o4 ° CW « Can) o ; o 4 o 4 i ° o 7 ou ‘ 
Azimuth . 7% 07 | 74 57| 73.47| 7237| 7126 | 7036 | 69 | 67 55| 66 44) 65 33| 64 22| 63 11 |] Azimuth. 

In South latitude the azimuth is reckoned from South { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 31°. 
- DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 0° (eee | ee | 4°.) Se reeange + St) 8° | 10° | 11° Dec. 

| March. April. , 
| ate fs 23 26 28 | 3r 3 | 5 8 { Ir. 13 | 16 | 19 
| 

: September. August. 

een 23 21 SN of tg | .220., |. 8 Bw! ie 30 | 28. |. 25 Apparent 

ime. 
September. | October. aii 

A. MI. Pp. MI. 
23 26 28 Do AOA SOs Ae rx | 14 7, [- 19 | 22 

March. February. 

21 18 16 | 13 | + 8 | 6 Si whsty 26 | 23 20 

h. m or Pill or 2 Ei or oY. or o'r or ov Or ov h. m. 

e 

We AO kas egies als ae) Per Aya Rae ae ROD oes Bt SS Se are 79 43 | 78 52| 78 01 20 
PROD aha 2's oc Cielie-<'s nscale pid ordta's lady ai atblam tele aires me 84 26 | 83 34.| 8243] 8151 | 81 00} 8008] 79 17 10 

vi oo go 00 | 89 09} 8817| 87 26| 86; 85 43 | 8451} 8400] 83 08| 8216] 81 24'| 80 32 Vi OO 
10 91 17.|, 90 26 | 89 35} 8843] 87 51 | 87 00 08 | 85 16 | 84 24} 83 32| 82 40] 81 47 50 
20 92 35.| 91 43 | 9052] 9000} 89 08 16 | 87 24 | 86 32] 85 40 47 | 83.55 | 83.02 40 
30 93 53 | 93 Or | 9209] 9117] 90 25'| 89 33:| 88 40 |. 87 48: 55° 03.| 85 10+| 84-16 30 
40 || 95 11 | 9419] 93 27| 9235} 91-43'| 90.50") 89 58 | 89 05)| 88-12.) 87 18 25 85 31 20. 
50 31 |. 95 39| 9447] 93 54] 93 01 | 92 08) 91 15 | 90 22:} 89 28) 88 34 | 87 40" 46 10 

Vil 00 97 51 | 9659| 9607] 95 14| 94 21 | 93 27 | 92 34 gI 40} 90 46] 89 51 | 8856} 88 or V.00 | 
10 99 14.| 98 21\| 97 28} 9635] 9541 | 9447] 9353} 9259 | 9204) 9I 99 90 14} 89 18 50 | 
20 100 37 | 99 44| 9851 | 9757] 9793 | 9609] 95 14 94 19.) 93 23.| 92 2 of 31} 90.35 40 
30 102 02 | 101 09 | 100 15 | 99 21 | 98 27] 97 32| 96 37:| 9541 | 9444] 93 48] 9251 | 91 54 30 
40 || 103 30 | 102 36 | 10r 42 | 100 48 | 99 53 | 9857} 9802] 97 04] 9607| 95 10] 9412] 93 13 20 | 
50 105 O1 | 104 07 | 103 12 | 102 16 | IOr 20} 100 24,| 99 27.| 98 30] 97 32 34 | 9535] 94.35 10 | 

Vili OO 106 34 | 105 39 | 104 43 | 103 48 Io2 51 | ror 54 | 100 56.| 99 58 | 9900] 98.00] 97 00 96 00 lV | 
10 108 10 | 107 1§ || 10619 | 105 22 | 104 25 | 103 27 | 102 29 | ror 30 | 100 30 | 99 29 | 98 28| 97 27 50 
20 109 50,| 108 54'| 107 57 | 107 00 | 106 02 | 105 04 | 104 04 | 103 04 | 102 03 | Tor 02 | 9959 | 98 56 40 > 
30 III 34 | 110 37 | Iog 40 | 108 42 | 107 44 | 106 44 | 105 44 | 104 43 | 103 41 | 102,38 | IOI 34 | 100 29 30 
40 113 '22 | 112 26'| 111 28 | 110 29 | 109 29 | 108 29 | 107 28 | 106 105 22 | 104 18 | 103 13 | 102 07 20 
50 115 16 | 114 18 | 113 20 | 112 21 | III 20] 110 19 | I09 17 | 108 13 | 107 09 | 106 03 | 104 57 | 103 49 10 

1x 00 117 15 | 116 17 | 115 18 | 114 18°] 113 17] 112 15 | 111 11 | 110 07 109 oI |-107 54 | 106 46 105 37 / I 00 
10 119 20 | 118 22'| 117 23 | 116 22|| 115 20.| 114 17 | 113 12 | 112 07,| III 00 | 10g 51 | 108 42:| 107 30 50 
20 121 32 | 120 34'| 119 34'| 118 33 | 117 30,| 116 26 | 115 20 | 114 14 | 113 06 | III 56 | I10 44 | 109 gr 40 
30 123 §2'| 122 53°| 121 53 | 120 51.| 119 48 | 118 44 | 117 37.| 116 29 | 115 20 | 114 09 | I12 55 | IIL 41 30 
40 126 20'| 125 21 | 124 21 | 123 19 | 122 15 | 12I I0 | 120 04 | 118 54 | 117 43 | 116 31 | I15 16 | 114 00 20 

; 50 128 57 | 127 59 | 126 59 | 125 56 | 123 52 | 123 47 | 122 39 | 121 29 | 120,18 | I19 04 | 117 48 | 116 29 10 

xX oO 131 '44'| 130 46.| 129 46 |' 128 44 | 127 41 | 126 35 | 125 27 | 124 17 | 123 04 | 721 49:| 120 32 | 119 12. |}: Ir 00 . 
10 134 42'| 133 45 | 132 45 | 131 44 | 130 41 | 129 36.| 128 28 | 127 17 | 126 04] 1 8 123 30 | 122 09 50 
20 137 50 | 136 55.| 135 57 | 134 57.| 133 55,| 132 50 | 131 43 | 130 33,] 129 20 | 128 04 | 126 45,| 125 2 40 — 
30 I4I 12°| 140 18 | 139 22 | 138 24 | 137 23 | 136 20 | 135 14 | 134 05-| 132 53 | 131 38 | 130.19 128,56 30 — 
40 144 45'| 143 54 | 143 00 | 142 05 | 14 06 | 140 06 | 139 02 | 137 55 | 136 43 | 135 31 | 134 13 | 132 52 20 
50 148 32 | 147 44 | 146 54 | 146 02 | 145 07 | 144 09 | 143 09 | 142 05 | 140 57 | 139 46 | 138 31 | 137 IF 10 

XI 0O 152 31 | 15t 48 | 151 02:| 150 14 149 24 | 148 31 | 147 34.| 146 35 ‘145 32 | 144 25 | .143 14 | 141 58 1 00 — 
10 156 43 | 156 05-| 155 24 | 154 42 | 153 57 | 153 10 | 152 20] 151 150 29 |. 149 29 | 148 23:} 147 14 50 
20 161 06°| 160 34 | 160 00 | 159 25 158 48:| 158 07 | 157 24 | 156 38 | 155 49 | 154 57 | 154 00 | 152 59 40 
30 165 40'| 165 15 | 164 48 | 164 21 | 163 50] 163 19 | 162 45,| 162 09 | 161 30 | 160 48 | 160 03 | 159 13 30 
40 170 22 | 170 05 | 169 47 | 169 27 | 169 07 | 168 45 | 168 21 | 167 56 | 167 29 | 166 59 | 166 28 | 165 53 20 

XE 50 || 175 09 | 175 00 | 174 51 | 174 41 | 174 31 | 174 20 | 174 08 | 173 55 | 173 41 | 173 26 | 173 09 | 172 51 Xi 10 

him.) hom.| him.| him.) him.) h.m.) h.m. him.| him.) hom.) hem.) hom. : ays 
Sun rises . 6 00 5 58 5 55 5 53 5 50 5 48 5-46 5 43 5 41 5 38 5 36 5 33 Sun rises. 
Sun sets 6 oo 6 02 6 05 6 07 6 Io 6 12 6 14 6 17 6 I9 6 22 6 24 27 |, Sun sets. 

Azimuth . 90 oo | 88 50 87 40 86 30 85 20 84 10 8% oo | 81 50 80 39 79 29 B 19 77 8 | Azimuth. 

In North latitude the azimuth is reckoned from North { e verry dad pie ence ae of 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 31°. 

DECLINATION—SAME NAME AS—LATITUDE. 

| 
Dee. 12° | 13° | 14° | 15° | 16° | 27° | 18° | 19° | 20° | 21° | 22° | 232° Dec. 

April. May. June. 

22 | 25 | 28 I | 5 | 8 | 12 | 16 | 2 | 26 I 10 

Apparent | ’ August. | tie July. Apparent 
wie, 22 | 19 | 16 | 412 9:5 > Bae | a4 | 19 | 1 3 Time. . 

A. M. October. November. December. Pp. M. 

25 28 | 31 3 6 | ‘Io | 14 17 | 22 | 27 3 II , 

February. January. 

18 | Is‘ | 12 9 5 | 2 29 | 25 | 2I | 16 | 10 2 

h. m. or or ov or oO * or o-? or or a 4 or or h. m. 

7 

PPMMORMM To Cole cosy cekiotes's vck cele os .cecasle'es es vinsdf pales GOete ap ce seal smasaeers 66 33 | 65 43 | 645 64 02 50 
OLS SSRIS a Pere ROMA Sete) SPEDE Dee ape 7o 21| 69 30! 68 40| 67 49| 6659] 66 65 17 40 
1 yet | RAE Pg 75 02| 74 11 | 73 20| 7229) 71 38| 7047} 6955| 6904] 6813] 67 21 | 66 30 30 
40 7 10; 7618} 7527) 7435| 73 44| 7253| 7201 | 7109] 7017| 69 26] 68 34| 67 41 20 
50 25| 7734| 7642/| 7550} 7458] 7406] 7314] 72 22| 71 29] 7037] 69 44] 68 51 10 

vi 00 7949, 7848) 7756) 7704) 7611] 7519] 74 26| 73 33,| 72.40] 71 47 70 54) 79 00 vi 00 
10 80 55 | 80 02 10 | 78 17 7 241 7631 | 75 38! 7444] 7350] 7257] 72 03.] 71 08 50 
20 || 8209 81 16 23 30 |' 78 36| 77 42| 7648) 7554| 74 52 | 7495 | 7310) 72 15 40 
30 83 23, 8229/ 81 35 4. | 7947 | 7853] 7758] 7793] 76 75 12) 7417,| 73 21 30 
40 84 37 83 43| 8248] 81 54| 8059] 8004] 79 08| 78 12/ 77 16! 76 20 73 23.| 74 25 20 
50 85 51 84 56| 8401 | 8306} 8210} 81 14] 8017] 79 21} 78 23,| 77 26 2 75 30 10 

| 
VII OO 8706, 8610] 85 14} 8418] 83 21 | 82 25] 81 27 or a8 79 31 | 78 33| 77 34) 76 35 Vv oo 

10 22 a 25 | 86 28] 85 31} 84 83 35 | 8237] 8r 80 39 | 79 39| 7839)| 77 38 50 
20 89 38 | 40 | 8742] 86 44 85 46 | 84 47.| 83 47| 8247] 81 46 45| 79 44| 78 42 40 
30 9055 89 57 58 | 8759 59 | 85.59 57| 8356| 8254] 8152] 8049| 79 46 30 
40 92 14 91 15}| 9015; 89 14] 88 13 % I2 1o| 8507| 8403] 8300] 8155] 8050 20 
50 93 35 9235} 91 34| 9032] 89 29 26} 87 22| 8618] 85 13] 84 08.| 8302] 81 55 10 

ViIE 00 58 | 93 56| 9254] 9150; 90 46| 89 42{ 8837] 8731] 8624] 8517] 84 83 00 Iv oo 
10 36 24 | 95 20| 94 16] 9312| 9206} 9100} 89 53 45 | 87 36] 86 27 85 17 | 84 06 50 
20 || 9752! 96 47| 95 42 35 | 93 28} 9220] 91 11 | 9001} 8850] 87 39 27 | 85 13 40 
30 || 99 24| 98 18 10 02| 9453.| 93.43 | 9232] 91 20| 9007 53,| 87 38| 86 22 30 
40 || 101 00} 99 52| 98 43| 97.32} 96 21 | 9509] 9355] 9241 | 91 26] 90 09 88 51 | 87 33 20 
50 || 102 40 | Ior 30 | 100.19 | 99 07 | 97 53 39 | 95 23 | 9406] 9247] 91 28} 9008 | 88 46, 10 

ix OO 104 26 | 103 14 | 102 or | 100 46 | 99 30] 98 13] 9654] 95 34| 9413] 9251] 91 27} goor III OO 
10 106 18°} 105 04 | 103 48 | 102 31 | ror 13 | 9953] 98 31} 97 08/ 9543] 9417.| 9250] 9f 21 50 
20 108 17 | 107 OL | 105 43 | 104 23 | 103 02 | Tor 39 | 100 14 47| 9719] 9549] 9417] 92 44 40 
30 || 110: 24, | 109 05 | 107 45 | 106 23 | 104 58 | 103 33 | 102 04 | 100 34 | 99 OL | 97 27] 95 51 I2 30 
40 11241 | I11 20 | 109 57 | 108 32 | 107 04 | 105 34 | 104 02 | Io2 28 | 100 51 | 99 12] 97 30] 95 47 20 
50 115 08 | 113 45 | 112 20 | 110 52 | 109 21 | 107 47] 106.11 | 104 32 | 102 50} 101.06] 99 19| 97 29 10 

xX OO II7 49 | 116 24 | 114 55 | 113 24 | 111 50 | I10 12 | Io8 31 | 106 48 | 105 or | 103 I0 | IoI 17 | 99 20 Ii 00 
10 120 45 | 119 17 | 117 46 | 116 12 | 114 34 | 112 52] III 07 | 109 18 | 107 25 | 105 28 | 103 28 | ror 23 50 
20 || 123 57|| 122 28 | 120 55 | 119 18 | 117 37 | 115 51 | 114 of | 112 06| 110 07 | 108 03 Tos 55 | 103 41 40 
30 127 30 | 126 oo | 124 25 | 122 45 | 121 00} T19 It | 117 17 | 115 16 | 113 10 | IIo 59 | 108 42 | 106 19 30 
40 131 23 | 129 128 18 | 126 38 | 124 52 | 122 I2r 00 | 118 54 |. 116 42 | 114 22] III 55 | 109 22. 20 
50 || 135 48 | 134 18 | 132 42 | 131 or | 129 13 | 127 18 | 125 15 | 123 04 | 120 48 | 118 20] 115 44 | 112 57) 10 

XI OO || 140 37 | 139 10 | 137 38 | 135 59 | 134 I5 | 132 16 | 130 14 | 128 of | 125 37 123 of 120 17'| 117 19 I 00 
10 145 59 | 144 38 | 143 I1 | 141 36 | 139 54 | 138 03 | 136 OF | 133 50 | 131 23 | 128 46 | 125 52 | 122 43 50 
20 I5I 53 | 150 41 | 149 23 | 147 58 | 146 s 144 42 | 142 47 | 140 4f | 138 21 | 135 46 | 132 50 | 129 33 40 
30 158 20 | 157 21 | 156 16 | 155 05 | 153 46 | 152 18 | 150 39 | 148 48 | 146 42 | 144 18] 141 33 | 138 21 30 
40 165 15 | 164 33 | 163 46 | 162 54 | 161 56 | 160 51 | 159 37 | 158 12 | 156 34 | 154 40 | 152 24 | 149 43 20 

XE 50 | 172 31 | 172 09 | 171 45 | 171 18 | 170 47 | 170 12 | 169 32 | 168 45 | 167 51 | 166 46 | 165 28 | 163 51 Xi 10 

him. him.) him. hom.) him) h.m| h.m\ hom.| hom.) hom.) hom.| hom. 
Sun rises . 5 31 28 5 26 5 23 5 20 18 5 15 5 12 5 09 5 07 5 5 oI Sun rises 
Sun sets . 6 29 32] 634) 637] 6 40 42} 645| 648) 651] 653] 6 36 6 59 || Sun sets. 

o 

Azimuth. . % 38 4 47 73 36 2 6 1 15 70 03 1 8 52 63 at 66 29 65 17 64 o: 62 53 Azimuth 

In South latitude the azimuth is reckoned from South { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 32°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. oe) 2) a | ae | ae | Bt | ee ee | es | be | 10° | 18° Dee. 

March. April. 

ar | 33 | 26 | 2B | 3 I fis P| 8 | 1 | 4% | 16 19 

September. August, 
Apparent ; | ¥ Apparent 
‘tiie. i I 2 Sa oa <a KI ee Es fom ioe AES OS Sid be go |) (28 25 in 

_ AM. September. ; October. P.M. 
23 | 26 | 28 Se MRS ead ER ee es. | 11 | 14 | cy (ne phe, | 22 

March, February. 

SCE Vidas <n ie Sia Ma ee aaa 8) Se [fn 3 I 26 | 23 | 2 

h. m. ae Fs ski Ske cre o + |-0 % a tad Me 7 on ov or h. m, 

| 

WROD) Ul acue ves lgne Secs sl odemuaes : | halgdc (ee Chias aan HRP ae l few ete oi 79 44 53 | 78 02 20 
BO NS So. cdloes cies Saaetans ane ane eine eens 84 26} 8335} 8244] 81 54| 81 03 12 | 79 21 10 

vi OO go 00 | 89 09 | 88 18 A 27| 8636) 85 45| 8454] 8403] 8312] 8221] 81 30] 80 38 VI 00 
10 || 91 20; 90 89 38 47 | 87 56 04 | 8613] 85 22| 84 30| 83 39] 82 47| 81 55 50 
20 92 39 | 91 48| 9057| 9006} 89 15 23 | 87 32| 86 40| 85 48| 8457] 8405 | 83 12 40 
30 93 59 | 93 08 | 9217] 91 26| 9034| 89 43| 8851 | 87 59| 87 07 14| 85.22] 84 2 30 
40 95 20} 94 29] 93 38 | 9246| 91 54| 9102] go10| 8918 | 88 25| 87 32) 86 39] 85 4 20 
5O || 96 42| 95 50| 9459] 9407] 9315] 92 23] 91 30| 9037| 8944 | 8851 | 87 57| 87 04 10 

VIL 00 98 05 | 9713 | 96 21] 9529] 94 36) 9344] 9251] 9157] 9104] 9010} 89 16| 88 21 Vv oo 
10 99 29 37 | 9745 | 9652] 9559) 9506] 9413| 93 19] 9225] 91 30] 9035] 89 40 50 
20 || 100 55 | 100 03 | 99 10) 9817] 97 24 30| 95 36| 9441 | 93 47| 9251] 91 56| 9gI 00 40 
30 102 23 | 101 30 | 100 37 | 99 44| 98 50} 9756] 9701 | 9606/} 95 10] 9414] 93 18] 92 21 30 
40 103 53 | 103 00 | 102 05 | 101 12) 100 18 | 99 23} 98 28! 97 32 36 | 9539] 94 42] 93 44 20 

5O || 105 25 | 104 32 | 103 38 | 102 43 | 101 49 | 100 53 | 9957] 99 .00| 98 03 | 97 06| 9608] 95 09 10 

WII OO 107 o1 | 106:07 | 105 12 | 104 17 | 103 22 | 102 25 | 101 29 | 100 31 | 9933] 98 35] 9735] 96 36 iv 
10 108 39 | 107 45 | 106 50 | 105 55 ee 58 | 104 O1 | 103 04 | 102 05 | IOI 06 | 100 07 | -g9 06| 98 oO} 50 
20 110 21 | 109 108 31 | 107 34 | 1 105 40 | 104 42 | 103 43 | 102 43 | IOI 42 | 10u 4o| 99 3 40 
30 112 08 | 111 12 | 110 16 | 10g 19 | 108 22 | 107 23 | 106 24 | 105 24 | 104 23 | 103 21 | 102 18 | Ior 15 30 
40 113 58 | 113.02 | 112 06 | 111 08 | 110 IO | 109 11 | 108 10 | 107 09 | 106 07 | 105 04 | 104 00 | 102 55 20 
50 || 115 54 | 114 58 | 114 o1 | 113 02 | 112 03 | 111 03 | 110 02 | 109 00 | 107 57 | 106.53 | 105 47 | 104 4I 10 

1x 117 55 | 116 58 | 116 or | 115 02 | 114 02 | 113 OF | 112 00 | 110 56 | 10g 52 | 108 47 | 107 40 | 106 32 Ilr oo 
10 120 03 | 119 05 | 118 07 | 117 08 | 116 08 | 115 06 | 114 03 | 112 59 | ITI 54 | 110 47 | 1 108 29 50 
20 122 16 | 121 19 | 120 21 | 119 21 | 118 20 | 117 18 | 116 14 | I15 09 | 114 02 | 112 54 | ITI 45 | 110 40 
30 124 38 | 123 41 | 122 42 | 121 42 | 120 41 | 119 38 | 118 33 | 117 27 | 116 20 | IFS IL | 113 59 | 112 4 30 
40 127 07 | 126 10 | 125 12 | 124 11 | 123 10 | 122 06 | 121 OF | 119 55 | 118 46 | 117 36 | 116 23 | 115 09 20 
50 129 45 | 128 48 | 127 50 | 1:6 50 | 125 48 | 124 45 | 123 40 | 122 33 | 121 23 | 120 11 | 118 117 42 10 

X OO || 132 33 | 131 37 | 130 39 | 129 39 | 128 38 | 127 35 | 126 29 | 125 22 | 124 12 | 123 00 | 121 45 | 120 28 iI 
10 || 135 31 | 134 36 | 133 39 | 132 40 | 131 39 | 130 36 | 129 31 | 128 24 | 127 14 | 126 or | 124 46 | 123 28 50 
20 138 39 | 137 46 | 136 50 | 135 53 | 134 53 | 133 51 | 132 47 | 13% 40 | 130 31 | 129 18 | 128 03 | 126 44 40 
30 141 59 | 141 08 | 140 14 | 139 I9 | 138 21 | 137 21 | 136 18 | 135 12 | 134 04 | 132 52 | 131 37 | 130 19 30 
40 | 145 31 | 144 42 | 143 52 | 142 59 | 142 03 | 141 06 | 140 05 | 139 02 | 137 55 | 136 45 | 135 32 | 134 15 20 
50 149 15 | 148 29 | 147 42 | 146 53 | 146 Of | 145 07 | 144 09 | 143 09 | 142 06 | 140 59 | 139 48 | 138 33 10 

XE OO |! 153 11 | 152 30 | 151 47 } 151 02 | 150 14 | 149 24 | 148 31 | 147 36 | 146 37 | 145 34 | 144-28 | 143 17 i 
10 157 18 | 156 42 | 156 04 | 155 24 | 154 43 | 153 58 | 153 11 | 152 21 | 15% 28 | 150 32 | 149 32 | 148 27 50 
20 161 36 | 161 06 | 160 34 | 160 o1 | 159 25 | 158 48 | 158 08 | 157 25 | 156 40 | 155 52 | 155 00 | 1 40 
30 166 03 | 165 40 | 165 15 | 164 49 | 164 21 | 163 52 | 163 21 | 162 47 | 162 11 | 161 33 | 160 5: | 160 30 
40 170 38 | 170°22-| 170 05 | 169.47 | 169 28 | 169.08 | 168 46 | 168 23} 9167758 | 167 31 | 167.02 | 166.go || . 20 

XE 50 || 175 17 | 175 99 | 175 Of | 174 52 | 174 42 | 174 32 | 174 21 | 174 09 | 173 56 | 173 42 | 173 27 | 173 11 xX 10 

h.m.\| hom.| hom.| heom.| hem.| hom.| hom.| hom.\ hom.| ho m.\.h.m.| hom, ; 
Sunrises. . . 6 00 5 58 5 55 5 52 5 50 5 47 5 45 3 42 24° 5 37 35 5 32 Sun rises. 
Sun sets . 6 00 6 02 6 05 6 08 6 10 6 13 6 15 18 20 6 23 25 6 28 Sun sets. 

Azimuth. . . go oo | 88 49 3 38 L 8% 28 & 17 SA 06 | & 55 st 44 80 33 79 22 B it 7 00 | Azimuth, 

In North latitude the azimuth is reckoned from North { oa ee ee is yest oy 
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TRUE BEARING OR AZIMUTH. 

tT = es 

LATITUDE 32°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 32° | ES° | £4° | 15° | 16° | 37° | 8° | 19° | 20° || VE | 22° | 23° | Dec. 

—— ied 
April. | May. i June. 

22 | 25 28 | reo | Re Sie ator Den ee 26 ee ee 

August. | July. 
Apparent oT ee ee ec S| oS ae eae eae 19 | 12 3 Apparent 

Time. = Time. 
A.M. October. November. i December. | P. 

a | 2 | 3r | 3 6-; to | 4% 17 az | 27 a 

February. January. 

18 | 35 dali (URL | er Wa 29. | 25: Mee ete fe NS - |. 2 

h m ° ’ °o , °o , o ’ ° , 1e] ’ oF °o ‘ °o ’ | °o , Ls ew oF h m 
. . | ? . . 

ee 
|. 

PRUNE ALT Peg CGA Tero Sn chia v0 ee chu asd vxe s]ste's oh oa wha ola sieiets Lets else oe | paeie, tewabe casa sie cea stBcftn xeric es 62 46 VII 00 
MONON S £5 [Salo aiately xiv stent |e ne ma's elmer ov seta] s/h = va dl biva wine palw ee om eat eee a aie 66 33 | 65 44) 6454} 64 05 50 
OES | Sees ES oe eee hee 7112 | 7o 22 32 | 68 42| 67 52| 6701 | 6611 | 65 21 40 
30 75 53 | 7502| 7412| 7321 | 7230] 71 40] 7050| 6959] 69 6817 | 67 27| 66 36 30 
40 7712) 7621] 7530] 7439| 7348] 7257] 7206) 71 15) 70 24) 6932] 6840) 67 49 20 
50 7 39} 7739} 76 75 50} 7505| 7413| 73 21) 7230) 71 38} 7046| 6954/| 69 02 10 

VI 00 7947| 7855] 7804) 7712| 7620] 75 28| 7436] 73 $3 72 51 | 7158) 71 05| 70 12 VI 00 
10 81 04 | 8012] 7919] 78 27| 7735| 7642] 7549) 74 7493 | 73 10| 7216/ 71 22 50 
20 82 20} 81 27| 8035] 7942| 7849| 7755| 7792| 7608| 75 14| 74 20| 73 26|. 72 31 40 
30 83 36 | 8243] 81 50] 8056) 80 93 | 79 09 7315 | 77 20) 76 25| 7530] 7435| 73 39 30 
40 84 53 | 8359| 8305] 8211] 8116] 8021} 79 26) 7831 | 77 36| 7640| 7543) 74 47 20 
50 to| 85 15| 8420] 83 25| 8230] 8135} 8038| 79 42| 7846) 77 49 52 | 75 54 10 

vii 00 87 26| 8631 | 85 36| 84 40| 83 44| 8248) 8151} 8053| 7956) 7858] 7759| 77 OX Vv oo 
10 88 45 | 8749 | 8652] 85 56 58} 84 or} 83.03] 8205| 81 06| 8007] 7907! 78 07 50 
20 go 04 | 8907] 8810] 87 12 14 §5 1I5| 8416] 8317| 8217] 8£16| 8015] 79 14 40 
30 QI 24 | 90 26| 89 28] 88 29| 87 30 30 | 85 30| 84 29| 83 28| 82 26| 81 23| 8020 30 
40 92 46| 91 47| 9047| 89 47| 8847] 87 46| 8644] 85 42| 84 39| 83 36| 8232] 8 28 20 
50 94 99} 93.09| 9209] 91 08 | 9006} 8904 | 8800] 8657} 8552) 3447] 8342) 82 36 10 

VIII 00 95 35 | 94 34| 9332] 9230] 91 26] 90 23| 89 18] 8812] 87 06| 3600 52| 83 44 Iv oo 
10 | es 96 or | 94 58 | 93 54] 9249} 91 44} 9037} 8930) 88 22) 87 14 04 | 84 54 50 
20 35 | 97 31 | 96 26 S 21| 94 14] 93 07| 9159| 9050| 89 40} 88 29) 87 18 | 86 05 40 
30 || 100 10} 9995} 97 59 5t | 9543} 9434] 93 24) 9213] 9100] 8947] 88 33; 87 18 30 
40 || ror 49 | 100 42| 99 34| 98 25 15 | 96 04 5t| 93 38| 9223] 9107] 8951 | 88 33 20 
50 || 103 33 | 102 25 | Tor 15 | 100 04 5t| 97 38 23 | 95°7| 9350] 9231} 9112) 8951 10 

1x 00 105 23 | 104 12] 103 00 | 10% 47 | 100 32] 99 16} 9759); 9640] 9520] 9359] 9236} 91 12 Im 00 
10 || 107 18 | 106 05 | 104 52 | 103 36 | 102 19 | ror of | 99 40 | 98 19 6 55 | 95 3f|°94 04 | 92 36 50 
20 109 2r | 108 106 50 | 105 32 | 104 13 | 102 51 | 10r 28 | 100 03| 98 36] 97 95 38 | 94 06 40 
30 III 32 | 110 15 | 108 57 | 107 37 | 106 14 | 124 50 | 103 23 | Tor 55] 100 24| 9851 | 97 17] 95 40 30 
40 II3 53 | 112 34 | 11 13 | 109 50 | 108 25 | 106 57 | 105 27 | 103 55 | 102 20} 100 43 | 99 04] 97 22 20 
50 II6 24 | I15 03 | 113 40 | 112 14 | 110 46 | 109 15 | Io7 41 | 106 05 | 104 26 | 102 44 | 100 59 | 99 12 10 

xX oO I1g 08 | 117 45 | 116 20 | 114 52 | 113 20| 111 46 | 10 08 | 108 28 | 106 44 | 104 56 | 103 06 | Ior 12 iI 00 
10 122 07 | 120 43 | II9 16 | 117 45 | 116 10 | 114 32 | I12 50 | III 05 | 109 16 | 107 23 | I05 26 | 103 25 50 
20 125 22 | 123 57 | 122 28 | 120 11g 17 | 117 36 | 115 50 | 114 00 | 112 06 | 110 06 | 108 02 | 105 53 ~ 40 
30 128 57 | 127 31 | 126 of 2 122 47 | 121 02} 119 13 | 117 18 | 115 18 | 113 12! ILE 00 | 108 41 30 
40 132 53 | 131 28 | 129 57 | 128 22 | 126 41 | 124 123 02 | 12% 03 | 118 57 | 116 44 | 114 26} 111 58 20 
50 137 14 | 135 50 | 134 2 | 132 46 | 13% 05 | 129 18 | 127 25 | 125 24 | 123 12 | 120 53 | 118 28 | 115 48 10 

XI OO 142 02 | 140 41 | 139 15 | 137 43 | 136 09 |- 134 I9 | 132 24 | 130 22 | 128 08 | 125 45 | 123 II | 120 25 1 00 
10 147 18 | 146 03 | 144 43 | 143 16 | 141 43 | 140 00 | 138 To | 136 09 | 133 57 | 131 32 | 128 55 | 126 oF 50 
20 || 153 03 | I5I 57 | 150 47 | 149 29 | 148 04 | 146 31 | 144 49 | 142 55 | 140 50 | 138 30 | 135 133 00 40 
30 159.17 | 158 2 8 2 156 21 | 155 If | 153 53 | 152 25 | 150 47 4 148 146 51 | 144 I4I 44 30 
40 165 56 | 165 18 | 1 163 50 | 162 59 | 162 02 | 160 57 | 159 43 | 158 [9 | 156 42 | 154 48 | 152 35 20 

XI 50 172 53 | 172 33 | 172 11 | 171 47 | 171 20 I70 50} 170 15 | 169 35 | 168 49 | 167 55 | 166 51 | 165 34 XII 10 

h.m.| h.m.| hom.| ho m.| hom.| hom.| hom.| hom.| hom.| hom.| hom.) hem. 
Sun rises. 5 2 27 2 19 5 16 § 13) ‘§ te 5 °7 5 o2 458 Sun rises. 
Sun sets 6 31 eld 26 39 ba 6 44 6 47 | 6 50 6 53 os 2 ss 7 02 Sun sets. 

- | | : | 

zimuth . 5 9 4 37 3 6 7 14 7 o2 69 50 | 8B 8 67 25 6 13 65 00 63 a7 62 34 || Azimuth 

ene ; to East when the time is A. M. In South latitude the azimuth is reckoned from South iss West when the time is P. M. 

e- 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 33°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. O°) Be 2° | 3° | 4° 5° 6° 72 s° 9° | 10° | 38° Dee. 

March. April. : 

21 | 23 | 26 | 28 | 31 3 | 5 8 | ir | 13 | 16 | 19 

September. August. 
Apparent 23 | 2 | 8 | 6 | 13 102.) RS ahs 2 go | 2 | 35 Apparent 
Time. Time. 
A. M. September. October. P.M. 

23 | 6 | 28 rn a 6. Py eg m | ™ | 7 | 9 | 22 

March, February. 

21 | 18 16 | 13 | II 8 | 6 3 | I 26 23 | 20 

h,. me ° , ° , eo” oO. ov or Osis eG o r oe. 7? or ° , oO h. m, 

b Moe | ea Reyer e tad Pe ey td Pee Tad arr rat er enna PA ee Vrs oe ah & 80 35} 79 45.| 7854] 78 04 20 
BO latter aps lelavisaes w[edices <a, nfetinss ee crease un 84 27 | 83 36] 8246] 81 56} 8105] 8015] 79 25 10 

VE 00 | 9000} 8910} 88 19| 87 29| 86 39] 85 48 58 | 84 83.17 | 82 26| 81 35 | 80 44 Vi oo 
10 | 91 22) 9031 | 89 41 | 88 50/ 88 00 3 09 1g | 85 28 | 84 37 | 83 46| 8255] 82 04: 50 
20 | 92 44 91 53 91 03 | 90 12| 89 21 30 | 87 39] 8649] 85°57) 85 06] 84 14| 83 23 40 
30 | 94 93 16 | 92 25| 91 34 9° 43 89 52 | 89 01] 8809] 87 18 | 86 26| 85 34] 84 42 30 
40 | 95 2 38 | 93 48| 9257] 92 91 14 | 90 22| 89 31 | 88 38) 87 47 54 | 86 o1 20 
50 | 96 53 02} 95 11 | 94 20} 93 28| 92 36| 91 45|; 9052] 9000) 89 88 14 | 87 21 10 

VIE OO | 98 18| 97 27| 96 36| 95 44| 94 52| 94 00] 9308] 9215] 91 22 9029] 89 35] 88 41 v oo 
10 | 99 45 53 | 9802] 97 10| 9617] 9525] 9432] 93 39| 9245) 91 51] 9057] 9003 50 
20 | 101 13 | too 21} 99 98°37 | 97 44] 9651} -95 58] 9504] 9410) 9315] 92 20] 91 25 40 
3O | 102 43 | Ior §1 | I00 100 06 | 9913] 98 19 | 97 25| 9631} 95 36| 9441] 93 45] 92 49 30 
40 | 104 15 | 103 23 | 102 30 | IOI 37 | 100 43 | 99 49 54 | 9759] 97 4] 9608] 95 11 | 94 14 20 
50 105 50 | 104 57 | 104 04°| 103 10 | 102 16 | TOI 21 | 100 26 | 9930 34 | 97 37 49 | 95 42 10 

VAIL OO | 107 27 | 106 34} 105 41 0 46 | 103 52 | 102 56 | 102 00 | ror 04 | 100 07 | 99 09 | 98 11 | 97 12 Iv 00 
. 10 | 109 08 } 108 15 | 107 21 | 106 26 | 105 30 pe 34 103 38 | 102 41 | 101 43 | 100 44 | 99 98 44 50 

20 | 110 53 | 109 58 | 109 04 | 108 0g | 107 13 | 106 16 | 105 19 | 104 20 | 103 21 | 102 22'| 101 21 | 100 20 40 
3O | 112 41 | 111 46 | 110 51 | 109 56 | 108 59 | 108 02 | 107 03 | 106 04 | 105 04 | 104 04 | 103 02 | 102 00 30 
40 114 34 | 113 39 | 112 43 | TII 47 | 110 50 | rYog 52 | 108 53 | 107 53 | 106 52 | 105 50 | 104 47 | 103 43 20 
5O | 116 31 | 115 36 | 114 40'| 113 43 | 112 46 | 111 47 | 110 47 | 109 46 | 108 44 | 107 41 | 106 37 | 105 32 10 

IX OO | 118 34 | 117 39 | 116 43-| 115 45 | 114 47 | 113 47 | 112 47 | 111 45 | 110 42 | 109 38 | 108 33 | 107 26 1ill OO 
10 120 44 | II9 118 51 | 117 54 | 116 55 | 115 54 | 114 53] 113 50 | 112 47 | 111 41 | 110 35| 109 27 50 
20 | 122 59 | 122 03 | 121 07 | 120 og |*1Ig Og | 118 09 | 117 07 | 116 03 | 114 58.| 113 52] 112 44 | 111 35 40 
3O | 125 22 | 124 123 30 | 122 31 | 121 32 | 120 30 | 119 28 | 118 24 | 117 18 | 116 11 | 115 02 113 51 30 
40 | 127 53 | 126 57 | 12600 | 125 02 | 124 03 | 123 OF | 121 58 | 120 53 | 119 47 | 118 39 | 117 28 | 116 16. 20 
50 | 130 32 | 129 37 | 128 40 | 127 42 | 126 43 | 125 42 | 124 38 | 123 33 | 122 26 | 121 17 | 120 118 53 10 

X OO | 133 20 | 132 26 | 131 31 | 130 33 | 129 33 | 128 32 | 127 29 | 126 24 | 125 17 | 124 07 | 122 56 | 121 41 it ov 
10 | 136 18 | 135 25 | 134 30 | 133 34 | 132 35 | 131 35 | 130 33 | 129 28 | 128 21 | 127 11 | 125 59 | 124 44 50 

c 20 | 139 26 | 138 35 | 137 41 | 136 47 | 135 49 | 134 50 | 133 47 | 132 45 | 131 38 | 130 29 | 129 17 | 128.02. 40 
SO | 142 45 | 141 56 | 141 05 | 140 12 | 139 17 | 138 19 | 137 19 | 136 17 | 135 12 | 134 04 | 132 53 131 38 30 
40 | 146 15 | 145 28 | 144 40 | 143 50 | 142 57 | 142 02 | 141 05 | 140 05 | 139 02 | 137 136 47 | 125 34 20 
50 | 149 56 | 149 13 | 148 28 | 147 41 | 146 52 | 146 OF | 145 07 | 144 10 | 143 10 | 142 07 | 141 OF | 139 51 10 

+ MI OO | 153 48 | 153 09 | 152 29 | 151 46 | 151 02} I50 149 25 | .148 33 | 147 37 | 146 39 | 145 37.| 144 31 I oo 
10 | 157 SI | 157 17 | 156 42 |' 156 04 | 155 25 | 154 43 | 154 00 | 153/13 | 152 23 | 151 31 | 150 35 | 149 35 50 
20 | 162 04 | 161 35 | 161 06 | 160 34 | 160 OF | 159 26 | 158 49 | 158 10 | 157 28 | 156 43 | 155 55 | 155 03 40 
3O | 166 25 | 166 03 | 165 40 | 165 15 | 164 50 | 164 22 | 163 33 163 22 | 162 49 | 162 13 | 161 35 | 160, ; 30 
40 | 170 52 | 170 38 | 170 22 | 170 05 | 169 47 | 169 29 | 169 168 47 | 168 24 | 168 00 | 167 33 | 167 04 H 20 

XE 50 | 175 25 | 175 17 | 175 09 | 175 Of | 174 52 | 174 42 | 174 32 | 174 21 | 174 09 | 173 57 | 173 43 | 173 28 XIr 10 

h.m.| h.m.| h.m.| h.m.| hom.| hom.| hom.| h.m.| h.m,.| hom.| hom.| hem. s 
Sun rises . 600} 557 5 55 5 52 550] 5 47 5 44} 5 42 39 | 5 36 5 34] 5 31,| Sun rises. 
Sun sets .. 6 00 6 03 6 05 6 08 610) 613 6 16 6 18 21 6 24 6 26 6 29 | Sun sets. 

Azimuth . 90 co | 88 48| 87 37 | 8 25 8 14 | 84 02 | 82 do] 8 390 80 27 79 15 | 8 03 76 si: | Azimuth. 

In North jatitude the.azimuth is reckoned froni North { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 33°. 

DECLINATION—SAME NAME AS—LATITUDE. 

‘In Soyth.1 
' 

— - a : 

Dec. y2° | 43° | 24° | 15° | 16° | 17° | 28° | 19° | 2O° | 2E° | 22° | 23° Dee. 

April May. June. 

22 | 25 | 28 I 5 8 12 | 16 } 21 | 26 I | 10 

August. july. 

Apparent pe als SO ae dee We ae ee eae 8B | 24 | 19 2 | 3 Apparent 
Time. Time. 
A.M. October. November. December. P.M. 

: a5, 28 | 31 3 6 10 | 14 | 17 | 22 | 27 3 | 1I 

February. | January. 

18 | 15 | 12 | 9 5 2 | 29 | 25 | 21 | 16 10 2 

h. m. or or o o -v o'Fe or o- o- or po ee ovr or h. m. 

RPO Mill sias o'Gula}as's\s uss stevie ose sn |pob andy afrends via leanthele belbale bain gfe che WEIN Y us weialee ates okie 63 35 | 62 46 VII OO 
10 65 45 | 64 56) 64 07 50 
20 67 05 | 6615] 65 25 40 
30 68 23 | 67 32 | 66 42 30 
40 69 39 | 68 67 57 20 
50 7° 55| 7003] 69 11 10 

VI OO 7209 | 71 17 | 70 24 VI oo 
10 73 23 | 72 30] 71 36 50 
20 74 36| 73 42| 72 47 40 
30 75 48 | 7453] 73 58 30 
40 77 00| 76 75 08 20 
50 78 12| 7715| 7618 10 

Vil 00 79 23| 78 25| 77 27 Vv oo 
: 10 8¢ 35 | 79 36| 78 36 50 

20 81 47 | 80 46| 79 46 40 
30 83 00 | 81 59 | 80 56 30 
40 84 13 | 83 10 | 82 06 20 
50 85 28 | 84 22| 8317 10 

VIII 00 96 12} 95 11 | 94 10] 93.09] 9206] 91 03| 8959} 8855] 87 49| 8643] 85 36 | 84 29 IV 00 
10 97 43 | 96 42| 95 39| 94 36| 93 32] 92 28| 91 22| 9016 | 8908) 88 01 | 86 52'| 85 42 50 
20 || 9918 | 9815 | 97 11 | 9607] 9501 | 9355] 9247] 91 39] 9030] 89 20| 88 be 86 57 40 
3O || 100 56| 9952] 9847] 9740] 96 32] 95 24] 9415| 9395] 91 54| 90 42| 89 28| 88 14 30 
40 || 102 39 | Tor 33 | 100 26 | 99 18 | 98 09 | 9658) 95 47| 94 35 | 93 21) 92 06 | 90 50| 89 33 20 
50 || 104 26 | 103 18 | 102 09 | 101 00 | 99 491 98 36| 97 23| 96 94 52 | 93 34| 9216 9056 10 

IX OO 106 18 | 105 09 | 103 59 | 102 47 | 101 34 | 100 19 | 99 03 97 46] 96 27 93 06 | 93 45 | 92 22 IIE OO 
yee tl. 108 17 | 107 06 | 105 54 | 104 40 | 103 25 | 102 08 | 100 49 99 29 98 07 43 95 18 | 93 51 50 

20 IIO 24 | 109 II | 107 57 | 106 40 | 105 23 | 104 03 | 102 41 | IOI IT 99 53.| 98° 96 57 | 95 26 40 
30 112 38 | III 23 | 110 07 | 108 49 | 107 29 | 106 06 | 104 42 | 103 15 | 1or 46 | 100 15 | 98 43 | 97 08 30 
40 115 02 | 113 46 | 112 27 | 111 07 | 10g 43 | 108 18 | 106 51 | 105 20 | 103 48 | 102 13 | 100 36] 98 56 20 
50 117 37 | 116 Ig | 114 113 35 | 112 I0 | Ifo 42 | 10g II | 107 37 | 106 00 | 104 21 | 102 38 | 100 53 10 

xX 0O 120 24 | 119 05 | 117 42 | 116 17 | 114 49 | 113 18 | 111 43 | 110 05 | 108 25 | 106 4o | 104 53 | 103 02 Ii 00 
10 123 26 | 122 05 | 120 41 | 119 14 | 117 43 | 11 09. 114 31 | II12 49 | III 04 | 109 14 | 107 21 | 105 23 50 
20 126 44 | 125 22 | 123 57 | 122 28 | 120 55 | 119 I 117 37 | 115 St | 114 OF | 112 06 | 110 07 | 108 02 40 
30 130 20 | 128 58 | 127 33 | 126 02 | 124 28 | 122 49 | 121 '06 | I1I9 ‘I5 | I17 2% | 115 21 | 113 15 | III o2 30 
40 134 17 | 132 56 | 131 31 | 130 00 | 128 25 | 126 45 | 124 59 | 123 06 | I2t 08 | 119 02 | 116 49 | 114 29 20 
50 138 36 |. 137 18 | 135 54 | 134 25 | 132°51 | 131 11 12g 24 127 29 | 125 28 | 123 18 | 121 00 | 118 32 10 

XI OO 143 21 | 142 06 | 140 46 | 139 21 | 137 49 | 136 II | 134 25 | 132 31 | 130 28 | 128 16 | 125 55 | 123 19 I oo 
10 148 31 | 147 22 | 146 09 | 144 49 | 143 23 | 141 50 | 140 09 | 138 18 | 136 18 | 134 06 | 131 42 | 129 04 50 
20 154 08 | 153 08 ) 152 03 | 150 52 | 149 36 | 148 Ir | 146 40 | 144 57 | 143 05 | 141 00 | 138 42 | 136 05 40 
30 || 160 159 21 | 158 28 |.157 31 | 156 27 | 155 17 | 153 59 | 152 33 | 150 55 | 149 06 | 147 oF | 144 38 30 

{ 40 166 33 | 165 59 | 165 21 | 164 40 | 163 54 | 163 04 '| 162 07 | 161 03 | 159 50 | 158 27 | 156 50 | 154 58 | 20 
» ME 5O | 173 12 | 172.54 | 172 35 | 172 14 | 171 50 | 171 23 | 170 53 | 170 18 | 169 39 | 168 54 | 168 00 | 166 57 xm 10 

h.m.| him.) him.| him.) him.| him.| him.) h.m.| him.) him.) h.im.| him. 
Sun rises . 5 28] 5§ 26 23} 5720 517 514) sit] 5 08 | 55 Pee ho seer. 2 56 || Sun rises. 
Sun sets . 632) 634 37| 640 43 46} 6 4 652} 655 58| 701} 704 /|| Sun sets, 

o@ [> ey: ° o ¢ Oat Oo 4 Oo 74 ° fe] 

Azimuth, . . 75 30 14 26 73 14 72 01 | 7049| 69 36 68 23 | 6709 | 6556! 64 42/ 63 28 | 62 14 Azimuth, 

il as ie iF to Kast when the time is A. M. atitude the agimuth is reckoned from South {fo Bast when the time is A: Mi 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 34°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 0° ao | @° 3° | a° | 5° | 6° 7° s° 9° | 10° | 44° Dec. 

March, | April. 
21 | 23 | 26 28 | 31 | 3 | 5 | 8 | Ir | 13 | 16 19 

September. August. 

Apparent a (a 00h ica Mate nec A PI Ti ee” cae ae Fogel Pl go | 2 | 25 Apparent 
Time. : Time. 
A. Mis September. October. Pm, 

23, | 2 | 28 | I | eectens | 9 | + SE ec 17 | 19 22 

March. February. 

2m | 18 | 16 a Soa Ee ae, 8 | 6 | 3 | I 26 | 33 20 

he. m. ae oUF of o 7 o7 ke i, 4 or or eA or 2 if h. m 

\ 

‘ 

| 

v 40 ong | o'n cla dig. so] weds prelate: Ohare boolean | Patt eA Delite, » vires oi ecors 80 35 | 79 45] 78 56 06 20 
OD TS 5:5 casa bate es] Raw ae slay er eee 85 17| 84 27| 8338] 8248] 81 58] 8109] 80 I9 29 10 

VI oOo g0 00} 8910] 88 ar 3 31| 8641 | 8551} 85 01] 84 11] 83 21 | 8231 | 8141] 8051 VI oo 
10 || 9 24} 9034] 89 44 54| 8804 | 87 14 24] 85 34 a4 44| 8353 | 8303] 8212 50 
20 92 48 | 91 58] 9108 | 90 18] 89 28 87 47 57 06 85 16 | 84 25 | 83 34 40 
30 94 13 | 93 23| 9233 | 91 43| 9052] goor} 89 11| 88 20! .87 29 38 | 85 46 55 30 
40 || 95 33 | 9445) 9358] 9397] 9217| 91 26| 9035] 89 a4 52| 8801 | 87 09 17 20 
50 97 94 | 9614] 95 23| 9433] 93 42] 9251] 9159] 9I go 16 | 89 24 31 | 87 39 10 

VII 00 98 31 | 9741 | 9650] 9559] 9508] 9416] 93 25] 9233] 91 40| 90 48 55 | 89 or Vv oo 
10 || 100 00} 99 09} 98 18 2% 2 35 | 95 44] 9452] 93 93 06 | 9213] 91 19 | 90 25 50. 
20 || tor 30 | 100 39 | 99 48 56| 9804] 9712} 96 19| 95 26| 9433] 93 39} 9245] 91 50 40 
30 || 103 02 | 102 Ir | ror 20 | 100 28} 99 35 98 42| 9749) 9655] 960r | 9507] 9412] 93 16 30 
40 104 37 | 103 45 | 102 53 | 102 of | Ior 100 15 | 99 21 | 98 27| 97 32] 96 36| 9541] 94 44 20 
50 106 14 | I05 22 | 104 30 | 103 37 | 102 43 | Ior 49 | 100 54 | 10000] 9905] 9809] 9712] 96 15 10 

VIII OO 107 53 | 107 OL | 106 og | 105 I5 | 104 21 | 103 27 | 102 32 Ior 36 | 100 40| 99 43] 98 45] 97 47 Iv 00 
10 10g 36 | 108 44 | 107 51 | 106 57 | 106 03 | 105 07 | 104 12 | 103 15 | 102 18 | 101 20 | 100 22 | 99 23 50 
20 III 23 | 110 30 | 109 36 | 108 42 | 107 47 | 106 51 | 105 55 | 104 58 | 104 00 | 103 o1 | 102 02 | 1or or 40 
30 113 1 I12 20 | III 26 | T10 31 | 109 36 | 108 39 | 107 42 | 106 45 | 105 46 | 104 46 | 103 45 | 102 44 30 
40 II5 ob 114 15 | 113 20 | 112 25 | I1L 29 | I10 32 | 109 34 | 108 35 | 107 36 | 106 35 | 105 34 | 104 31 20 
50 117 08 | 116 14 | 115 19 | 114 24 | 113 27 | 112 29 | III 31 | 110 32 | 109 31 | 108 29 | 107 27 | 106 23 10 

ix 00 11g 13 | 118 19 | 117 24 | 116 28 | 115 31 | 114 33 | 113 33 | 112 33 | III 32 | 110 29 | 109 25 | 108 20 it 00 
10 12I 23 | 120 29 | 119 34 | 118 38 | 117 40 | 116 42 | 115 42 | 114 41 | 113 38 | 112 35 | III 30 | I10 23 50 
20 123 41 | 122 47 | 121 51 | 120 55 | 119 57 | 118 58 | 117 58 | 116 56 | 115 53 | 114 48 | 113 42 | 112 34 40 
30 126 05 | 125 II | 124 15.| 123 19 | 122 21 | 121 22 | 120 21 | 119 19 | 118 15 | 117 10 | 116 03 | 114 54 30 
40 128 37 | 127 43| 126 125 52 | 124 54 | 123 54 | 122 53 | I2I 51 | 120 46 119 4o | 118 32] 117 22 20 
50 13I I7 | 130 24 | 129 29 | 128 33 | 127 35 | 126 36 | 125 35 | 124 32 | 123 27 | 122 21 | 121 12 120 o1 10 

x oO 134 05 | 133 13 | 132 19 | 13% 130 27 | 129 28 | 128 27 | 127 25 | 126 20 | 125 13 | 124 04 | 122 52 Ir 00 
10 137 03 | 136 12 | 135 20 | 134 133 29 | 132 31 | 131 31 | 130 29 | 129 25 | 128 18 | 127 09 | 125 57 50 
20 140 10 | 139 21 | 138 31 | 137 38 | 136 44 | 135 47 | 134 48 | 133 47 | 132 43 | 131 37 | 130 29 | 129 17 40 
30 143 29 | 142 41 | 141 53 | 141 02 | 140 Io | 139 15 | 138 18 | 137 19 | 136 17 | 135 12 | 134 04 | 132 54 30 
40 146 56 | 146 12 | 145 26 | 144 39.| 143 49 | 142 57 | 142 02] 141 140 06 | 139 03 | 137 58 | 136 49 20 
50 150 35 | 149 54 | 149 12 | 148 27 | 147 41 | 146 52 | 146 o1 | 145 144 12] 143 12} 142.10 | 141 04 10 

Xi OO 154 24 | 153 47 153 99 | 152 29 | 151 46 | 151 02 | 150 16 | 149 26 | 148 35 | 147 40 | 146 42 | 145 40 I 00 
10 158 22 | 157 50 | 157 17 | 156 42 156 05 | 155 26 | 154 45 | 154 OF | 153 I5 | 152 26 | 151 150 50— 
20 162 30 | 162 03 | 161 35.| 161 06 | 1 35 160 02 | 159 158 51 1 12 | 157 30 156 2 155 40 
30 166 45 | 166 25 | 166 03 | 165 40 | 165 16 | 164 5r | 164 23 | 163 54 | 163 24 | 162 51 | 162 16 | 161 38 30 
40 I7I 06 | 170 §2| 170 3 170 22 | 170 06.| 169 48.| 169 30 | 169 10 | 168 49 | 168 26 | 168 02 | 167 35 20 

XE 50 175 32 | 175 25 | 175 18 | t75 10 | 175 ot | 174 52 | 174 43 | 174 33 | 174 22 | 174 10 | 173 58 | 173 44 XII 10 

h.m h.m h.m him him ae. him.| him. ee: h.m him.) him, at 
Sun rises . 6 00 5 57 55 52 49 4 5 5 41 35 33 30 n rises. 
Sun sets . 6 00 6 03 ce 2 3 oe af, 61 6 19 es . os 30 || Sun sets. 

Azimuth . 90 oo | 88 48 87 35 8 23 85 ro 83 58 82 45 st 33 80 20 9 oy 7 55 : 76 42 Azimuth, 

In North latitude the azimuth is reckoned from North { : bart title Mart ot 4 
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TRUE BEARING OR AZIMUTH. 

’ LATITUDE 34°. 
* 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. | 32° | 3° | 34° | 15° | 16° | 17° | 28° | 19° | VO° | VIP | BB | 23° | Dec. 

April. May June 

22 | 25 | 28 rm os See 6 | 2 | 26 op) | Bey: a 

August. july. | 

Apparent az | 19 | el SE SSS CR eh ia [33 2 | ~@ | 12 3 Apparent 

Time. Time. 
A.M. October. | November. || December. P. 

25 2 | 35 Se) G io | &% | 7 | 22 |* 27 | ae Ir | 

February. January. | 

18 mere, fo fp SH Ole ae 29 | 2 | 2 | 16 j; fo 2 | 

h. m or o'r or = oO. -# ov ov ov ov om Av or or he mm, 

Wii GOe ie stars a ROAR DOP ens MERE PRR OCOr ceercn  rytsce oe RRA Bees 63 35 | 62 47 Vil 0O 
10 Caen < atts = SR Mel PEARASAS AESBACE Fe Frys 68 12 | 67 24 | 6635| 65 46 ya 64 09 50 
| eoeer Gites SAAS 7202 | 71 13| 70 24 68 46 | 67 57 oe 3 & 2 40 
30 || 7553| 75°41! 7415] 73251 72 36| 71 .47| 7057| 70097| 69 18 281 67 30 
40 7717} 76 # 75 37| 7447| 7357| 73097| 7217| 71 27] 7037] 69 46| 6856| 68 06 20 
50 || 239) 77 7 76 75 18| 7427| 7337 | 7246] 7155] 7104| 7013| 69 22 10 

VI 00 || 8000} 79 10} 78 19| 77 29] 7638) 75 47-) 7455 | 7494] 73 12| 7221] 71 29] 70 37 vi 00 
10 81 21 | 8031 | 79 40} 7848} 77 57 76 13 73 21| 7429] 7336) 7244| 71 51 50 
20 |} 8242} 8151} 8059} 8008} 7915 | 7823] 77 30 38} 7545 | 745%] 7358| 73 04 40 
30 84 03 | 8311 | 8219] 8127] 8034} 79 41 | 78 48| 7754] 7700] 7606| 75 12| 74 17 30 
40 as 84 32 | 8339| 8246} 81 52| 8059] 8005} 79 10| 7816| 7721 | 76 2 75 30 20 
50 4 85 52| 8459| 8405] 8311] 8217] 81 22| 8026| 7931 | 78 35 rat ae 10 

Vit 00 88 08 | 87 14| 86 20| 85 25| 8430] 8335} 8239} 81 43| 8046] 79 49 51 | 77 53 Vv oo 
10 89 31 | 88 36] 87 41 8 45 | 85 50 53 | 82 56| 8259| 8201] 8r 3 x 04} 79 50 S 
20 90 55 | 89 59| 8903] 8807] 87 Io 3 85 144 | 84 16| 8317] 82-1 81 18 | 801 40: 
3O || 9220] 91 24| 9027) 89 30| 88 32/ 87 33 34| 85 34| 84 83 34 | 8232] 81 31 30 
40 || 93 47| 9250] 9152] 9053] 89 54 55 | 8755 | 8654] 85 52 84 50| 83 .47| 82 44 20 
50 || 9517] 9419] 9319] 9220] 9119| 9018| 8917 | 8814/ 87 Ir 07 | 8503] 83 58 10 

WHEE OO || 96 48] 95 49| 94 49| 9348] 9246] 91 44| 9041 | 8937| 8832] 87 27] 8620] 85 13 Iv 00 
10 || 98 23 3 21 3 9415} 93 11] 9207] 9101 | 8954} 8847| 8739} 86 30 50 
20 || 100 00 58 | 97 56 52| 95 47| 94 42| 9335] 9228] of 20} 90 10} 8900] 87 49 40 
30 || ror 42 | 100 38| 99 34] 98 29| 9723| 9615] 95°97] 9358] 9247] 91 36| 9024] 89 10 30 
40 103, 102 22 I0or 17 | 100 10| 99 02| 9753)! 9642] 95 31 | 94 18] 9305] 91 50] 90 34 20 
50 105 18 | 104 Ir | 103 04 | Tor 56 100 46| 9934] 98 22!) 9708| 95531 9437] 93 20/ 9201 10 

IX OO || 107 13 | 106 06 | 104 57 | 103 46 | 102 34 | Ior 2r | 10006 | 9850| 97 33| 96 14 53 | 93 31 Itt 0o 
10 || 109 15 | 108 06 | 106 55 | 105 43 | 104 29 | 103 14 | Ior 57 | 10r 38 | 99 17 7 55 3 32 07 50 
20 III 25 | 110 14 | 109 02 | 107 47 | 106 31 | 105 13 | 103 102 32 | ror 08 | 99 98 16 - 47 40 
30 || 113 43 | 112 30 | 111 16 | 110 00 | 108 41 | 107 2: | 105 104 34 | 103 07 | IOI 100 07 | 98 34 30 

- 40 116 10 | 114 56 | 113 40 | II2 21 | III OF | 10g 38 | 108 13 | 106 45 T0515 | 103 42 | 102 07 | 100 29 20 
50 118 48] 117 33 | 116 15 | 114 55 | I13 31 | 112 06 IIo 38 | 109 107 33 | 105 56 | 104 17 | 102 34 10 

xX OO 121 38 | 120 21 | 119 02 | 117 40 | 116 I5 | 114 47 | 113 15 | III 41 | 110 03 | 108 22 | 106 38 | 104 49 ii oo 
10 || 124 42 | 123 25 | 122 04 | 120 go} 119 13 | 117 43 | 116 09 | 114 31 | 112 49 | III 03 | I0g 14 | 107 20 50 

128 02 | 126 44 | 125 23 | 123 58 | 122 29 | 120 57 | 119 20 | 117 IT5 53 | 114 03 | 112 08 | 110 08 40 
30 || 131 39 | 130 22 | 129 00 | 127 35 | 126 05 | 124 31 | 122 52 | 321 IIg 19 | 17°24 | 115 24 | 113 17 30 
40 135 36 | 134 20 | 132 59 | I3I 34 | 130 05 | 128 30 | 126 50 | 125 04 | 123 12 | 121 13 | 119 07 | 116 54 20 
50 139 54 | 138 40 | 137 22 | 135 59 | 134 30 | 132 57 | 131 16 | 129 30 | 127 38 | 125 34 | 123 25 | 12r 05 10 

XE OO || 144 35 | 143 25 | 142 11 | 140 52 | 139 27 | 137 55 | 136 17 | 134 32 | 132 39 | 130 36 | 128 25 | 126 02 1 00 
10 || 149 39 | 148 36 | 147 28 | 146 14 | 144 55 | 143 30 | 141 57 | 140 16 | 138 7 136 27 | 134 17 | 131 52 50 
20 155 154 12 | 153 13 | 152 09 | 150 59 | 149 42 | 148 19 | 146 47 | 145 143 14 | 141 Io | 138 57 40 
30 | 160 6 160 13 | 159 25 | 158 33 | 157 30 | 156 33 | 155 23 | 154 152 41 | 151 04 | 149 15 | 147 12 30 
40 167 07 | 166 36 | 166 02 | 165 25 | 1 44 163 59 | 163 09 | 162 13 | 161 09 | 159 57 | 158 35 | 157 00 20 

XE 50 | 173 30 | 173 14 | 172 56 | 172 37 | 172 16 | 171 52 | 171 26 | 170 56 | 170 22 | 169 43 | 168 58 | 168 05 XIE 10 

h.m h.m.\| h.m.\| h.m.\ him h.m h.m.| h.m him.| h.m.| h.m.| h.m. 
Sun rises. 5 27 5 24 5 21 51 5 15 5 12 5 56 5 03 5 00 457 4 53 | Sun rises. 
Sun sets . 6 33 6 36 6 39 6 42 45 6 48 51 54 6 57 7 00 7 03 7 O07 Sun sets. 

Azimuth: . . | 75 29| 7415| 7302| 71 48| 7035| 69 21| @07| 6653] 65 38| 6423| 6308) 6r53 || Azimuth. 

: . to East when the time is A. M. In South latitude the azimuth is reckoned from South {g West when the time is P. M. 

' 35028°—No. 71—16——6 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 35°. < ‘ 

DECLINATION—SAME NAME AS—LATITUDE. 

|| | 
Dec. | o° | 2° 3° 4° 5° 6° Fe | s° 9° | 1o° | 14° Dec. 

= pic 

March. April. 

| 25 | 23 f 26 | 28 | 3: 3 5 BUM este, fe ah: (Ger ft ae 

H September. | August. 

Apparent | 23) fap eeeecwe f) 360 | ag. || Te 8 EY a i SOR Apparent 

Time. | Time. 

A. M. September. October. P.M. 

23 | 26 | 28 + I | 4 6 9 II | 14, | 17 | 19 | 22 

March. February. 

21 | 18 | 16 | 1 ee ST aS 6 | ar re 26 23. | 20 

he. m o 7 Oo or oF oO -2, or a. F ov Ee or Oo 7 ov he. m, 

We BO eiitas Seep aan ale cole BRL ERe RoR ela ait ieee an ak [45 iesick ade cam aedleln Bs be’eloarccan fs + iienet ge 43 30 
yD | Gee Steers Pay soc ee ns oy bps (olf) Gn red he Se laele med 80 35:| 79 46| 78 58| 78 20 
| AN) Sane oR Poros tom ep vd PL Sry PoC 85 17| 84 28| 8339] 8250| 8201} 8112] 80 22] 79 33 10 

VI OO go 00 11} 88 22] 87 3, 86 43 | 85 54| 8505] 8415] 83 26| 8236] 81 47| 8057 vi 
10 gI 26 | 90 36} 89 48} 88 33 88.09 | 87 20 30] 85 41 | 8451] 8401 | 83 11 | 82 21 50 
20 92 52} 9203] 9114 | 9023] 89 35 45 | 8755 | 87 06 15 | 85 25| 84 83 45 40 
30 94 19 | 93 30] 9240] 91 51 | 910r} gol | 89 22} 88 31} 87 40| 8650] 85 59| 85 30 
40 95 47 | 9457| 94 93 18 | 92 28| 91 37| 9047 | 8957] 8906) 8815) 87 24] 86 32 20 
50 97 15 | 96 25| 95 35| 9446] 9355] 9395] 9214] 91 23| 90 32| 89 40] 88 49| 87 57 10 

vir. 98 44) 97 54 | 97 O4 96 14] 95 24] 9433} 9342] 9250] 9159] 9106) 9014] 89 22 Vv 00 
10 || 100 16 | 99 25 35 | 97 44| 9653 | 9602] 95 10] 94 19] 93 26) 9234| 91 41 | 90 48 50 
20 || ror 48 | 100 57 | 100 07 | 99 16 | 98 24| 9733} 9541 | 9549] 94 56] 9403] 93.09] 92 I5 40 
3O || 103 22 | 102 31 | I0r 40 | 100 49 58 | 9905 | 9813 | 9720] 9627] 95 33} 9439] 93 44 30 
40 104 58 | 104 08 | 103 17 | I02 25 |} Tor 33 | 100 40 | 99 47 | 98 54 00 | 9705] 96 10] 95 15 20 
50 106 37 | 105 46; 104 55 | 104 03 | 103 10 | 102 17 | IoI 23 | 100 29} 99 35| 98 40| 97 44] 96 47 10 

VIII OO 108 19 | 107 28 | 106 36 | 105 44 | 104 51 | 103 57 | 103 03 | 102 08 | Ior 13 | 100 17 | 99 20 | 98 23 Iv oo 
10 110 04 | 109 13 | 108 20 | 107 28 | 106 34 | 105 40 | 104 45 | 103 50 | 102 54 | Lor 57 | 100 §9 | 100 oF 50 
20 III 53 | III OF | 110 08 |. 109 15 | 108 21 | 107 26 | 106 31 | 105 35 | 104 38 | 103 40 | 102 42 | 101 42 40 
30 113 45 | 112 53 | 112 00 | III 06 | I10 12 109 17 | 308 21 | 107 24 | 106 26 | 105 28 | 104 28 | 103 28 30 
40 II5 42 | 114 50 | 113 56 | 113 02 | 112 IIt 12 | 110 15 | 109 17 | 108 19 | 107 19 | 106 19 | 105 18 20 
50 117 44 | 116 51 |: 115 57 | 115 03 | 114 IIZ3 11 | 112 14 III 16 | 110 17 | 10g 16 | 108 15 | 107 12 10 

1x 00 11g 50 | 118 58 | 118 04 | 117 09 | 116 13 | 115 17 | 114 19 | 113 20 | 112 20 | rr 19 | 110 16 | Iog 13 Itt 00 
10 122 03 | 121 I0 | 120 16 | 119 21 | 118 25 | 117 28 | 116 30 | 115 30 | 114 30 | 113 27 | 112 24 | III I9 50 
20 124 21 | 123 29 | 122 35 | 121 40 | 120 44 | 119 46 | 118 48 | 117 47 | 116 46 | 115 43 | 114 39 | 113 33 40 
30 126 47 | 125 54 | 125 of | 124 06 | 123 10 | 122 12 | 12% 13 | 120 13 | 119 II | 118 07 | 117 02 | 115 55 30 
40 129 20 | 128 27 | 127 34 | 126 40 | 125 44 | 124 46 | 123 47 | 122 46 | I2I 44 | 120 40 | 119 34 | 118 26 20 
50 |}' 132 00 | 131 09 | 130 16 | 129 22 | 128 26 | 127 29 | 126 30 | 125 30 | 124 27 | 123 23 | 122 16 | 121 08 10 

xX OO 134 49 | 133 58 | 133 06 | 132 14 | 131 19 | 130 22 | 129 24 | 128 23 | 127 21 | 126 17 | 125 10 | 124 OF Ir 00 
10 4 40 +e 58 | 136 07 | 135 15 | 134 21 | 133 26 | 132 28 | 131 29 | 130 27 | 129 23 | 128 16 | 127 08 50 
20 140 53 | 140 06 | 139 17 | 138 27 | 137 34 | 136 41 | 135 45 | 134 46 | 133 46 | 132 42 | 131 37 | 130 28 40 
30 144 10 | 143 25. |: 142 39 | 141 50 | I4I 00 | 140 08 | 139 14 | 138 17 | 137 18 | 136 17 |: 135 13 | 134 05 30 
40 147 36 | 146 54 | 146 IO | 145 25 | 144 37 | 143 48 | 142 56 | 142 02 | 141 06 | 140 07 | 139 05 | 138 00 20 
50 151 12 | 150 33 | 149 53 | 149 11 | 148 27 | 147 41 | 146 53 | 146 02 | 145 09 | 144 13 | 143 15 | 142 13 10 

XE OO |! 154 58 | 154 23 | 153 47 | 153 09 | 152 29 | 151 47 | I51 03 | 150 17 | 149 28 | 148 37 | 147 43 | 146 I 00 
10 158 52 | 158 22 | 157 50 | 157 17 156 42 | 156 06 | 155 27 | 154 46 | 154 03 | 153 18 | 152 29 | I5t 50 
20 162 55 | 162 30 | 162 04 | 161 36 | 161 07 | 160 36 | 160 of | 159 30 | 158 53 ss 15 | 157 33.| 156 49 40 
30 167 04 | 166 45 | 166 25 | 166 03 | 165 41 | 165 17 | 164 52 | 164 25 | 163 57 | 163 26 | 162 54 | 162 I9 30 
40 171 20 | I7I 07 | 170 53 | 170 38 |. 170 23 | 170 07 | 169 49 | 169 31 | 169 II | 168 50 | 168 28 | 168 04 20 

XE 50 || 175 39 | 175 32.| 175 25 | 175 18 | 175 10 | 175 02 | 174 53 | 174 44 | 174 34 | 174 23 | 174 11 | 173 59 xXiIr 10 

h.m.\| hm h.m hm. | him. | hk. h.m.| him. | hem..\ h.m.| h.m.| h.m. m 
Sun rises. 6 00 57 5 5 52 5 49 54 5 43 540} 537 35 | 5 32 29, un rises. 
Sun sets . 6 00 2 03 6 = 6 08 6 11 6 14 6 17 6 20 6 23 25 6 28 2 31 Sun sets. 

Azimuth . go oo | 88 47 87 33 8 20 8 07 83 84 & 4o st 24 80 13 B 59 77 46 76 32 Azimuth, 

In North latitude the azimuth is reckoned from North jto East when the time is A. M. 
(to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

_, LATITUDE’ 35°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 312° | 18° | 14° | 15° | 16° | 17° | 18° | 19° | 2O° | VE | 2Vz° | Vs° Dec. 

April. May June. 

22 | 25 | 28 I 5 8 | 12 16 | 21 | 26 | I | 10 

August. July. 

Apparent ON Oe a ie |B ae | 28 | 24 a ie Cae a Apparent 

Time. Time. 
A.M. October. ; November. | December. P.M. 

25 28 | 31 eh 6 | Io | 14 ars | 22 27 | rail ae 

February. ) January. 

18 f.35 |) 12 Pike. es We tae Ri |} 29. [9 f. 2 |. 16 epeOS. fia 

h. mm oUF ae "*'t or o / 8 al 8 Our or Girt o r ora wef h. ™. 

Vv VII 0O 
10 50 
20 40 
30 30 
40 20 
50 10 

vi 00 vi oO 
10 50 
20 40 
30 30 
40. 20 
50 10 

Vil OO Vv oOo 
10 50 
20 40 
30 30 
40 20 
50 10 

VilI OO 97 25 | 96 26| 95 27| 94 27] 93 26| 9224] 9122] go 19} 8915] 88 I0 87.05 | 85 590 Iv 00 
10 99 02 | 9802] 9702] 9600] 9458] 9355] 9251} 91 46) 9041 | 89 34] 8827} 87 I9 50 
20 || 100 42} 99 41} 9839) 97 37| 9633 | 95 29} 94 23] 9317} 9209] gr OL} 89 51 | 88 41 40 
30 102 27 | 101 24} 100 21 | 99 17] 9812] 97 95 94 50} 93 41 | 9230] g1 19 | go 06 30 
40 104 15 | 103 12 | 102 07 | 101 or | 99 54 | 98 46| 97 37] 96 27| 95 16] 9403] 9249] 91 34 20 
50 106.09 | 105 04 | 103 58 | 102 50 | 10r 42 | 100 32} 99 21 | 98 08 | 9655! 95 40 | 94 23} 93 05 10 

ix «600 108 08 | 107 of | 105 54 | 104 45 | 103 34 | 102 22 | ror 09 | 99 54] 98 38] 97 21 | 9601 | 94 41 Iir 00 
10 IIo 13 | 109 05 |] 107 56 | 106 45 | 105 33 | 104 Ig | 103 04 | Ior 47 | 100 28 | 9907 | 9745] 96 21 50 
20 112 26 | 111 16 | 110 06 | 108 53 | 107 39 | 106 23 | 105 05 | 103 45 | 102 24 | 101 00 | 99 34 | 98 07 40 
30 114 46 | 113 36 | 112 24 | 111 09 | 109 53 | 108 35 | 107 14 | 105 52 | 104 27 | 103 00 | Ior 31 | 100 00 30 
40 117 17 | 116 05 | 114 51 | 113 35 | 112 17 | 110 56 | Tog 33 | 108 08 | 106 4o | 105 10 | 103 37 | 102 oF 20 
50 119 57 | 118 44 | 117 29 | 116 11 | 114 51 | 113 28 | 112'03 | II0 35 | 109 03 | 107 29 | I05 52 | 104 12 10 

xX OO 122 50 | 121 36 | 120 20 | 119 00 | 117 38 | 116 13 | 114 45 | 113 14 | 111 40 | 110 02 | 108 21 | 106 36 II oO 
10 125 56 | 124 42 | 123 24 | 122 04 | 120 40 | II9Q 14 | 117 43 | 116 Og | 114 31 | 112 49 | III 04 | 109 14 50 
20 129 17 | 128 03 | 126 45 | 125 24 | 123 122 3I | 120.58 | 119 22 | 117 41 | 115 55 | 114 05 | 112 10 40 
30 132 55 | 131 41 | 130 24 | 129 03 | 127 126 08 | 124 35 | 122 56 | 121 12 | 119 23 | 117 28 | 115 28 30 
40 || 136 51 | 135 39 | 134 23 | 133 03 | 131 38 | 130 09 | 128 35 | 126 55 | 125 09 | 123 17 | 121 19 | 119 13 20 
50 || 141 07 | 13958 | 138 45 | 137 27 | 136 04 | 134 36 | 133 03 | 131 23 | 129 37 | 127 43 | 125°42 | 123.32 10 

XI OO 145 44 | 144 39 | 143 30 | 142 16 | 140 58 | 139 33 | 138 03 | 136 25 | 134 40 | 132 47 | 130 45 | 128 34 I 00 
10 || 150 43 | 149 44 | 148 41 | 147 33 | 146 21 | 145 02 | 143 37 | 142 05 | 140 25 | 138 37 | 136 37 | 134 27 50 
20 156 02 | 155 12 | 154 17 | 153 18 | 152 15 | 151 05 | 149 50 | 148 27 | 146 56 | 145 16 | 143 25 | 141 21 40 
30 161 42 | 161 of | 160 J 159 30 | 158 ¥57 42 | 156 40 | 155 31 | 154 15 | 152 49 | 151 14 | 149 26 30 
40 167 38 | 167 09 | 166 39 | 166 05 | 165 29 | 164 48 | 164 04 | 163 14 | 162 19 | 16x 16 | 160 05 | 158 43 20 

XI 50 173 46 | 173 31 | 173 15 | 172 58 | 172 39 | 172 18 | 171 55 | 171 28 | 170 59 | 170 26 | 169 47 | 169 03 XIE 10 

h.m.| h.m.| hom.| hom.| him,.| hom.| him.| hiom.| hiom.| hom.) hom.) hom. : 
Sun rises. 5 26 5 23 5 20 517 5 | 511 3 07 5 04 5 oO1 458 4 54 4 51 Sun rises. 
Sun sets . 6 34 6 37 40 6 43 6 4 6 49 53 6 56 6 59 7 02 7 06 7 09 Sun sets. 

Azimuth. . . 5 18 74 o4 72 49 71 45 70 20 69 05 67 50 66 35 6s 19 64 03 62 47 61 31 Azimuth, 

to East when the time is A. M. In South latitude the Sanath is reckoned from South ees Weat when the thue ie P. M. 
“atte ie ia | 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 36°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° 4s 2° 3° 4° 5° 6° + ies §° 9° | 10° | une Dec. 
1 

March. ; April. 

21 | 3 | 26 28 | 31 Sag ee | 8 | II | 13 | 16 | 19 

September. August. 

Apparent Ge ae ames | 16 | te eae Ae ee ee a2 | 30 | 8 | 25 Apparent 
Time. Time. 
A.™. September. October. P. 

23 | 26 | 28 & | ee eee oe pas a ee ei + i me 

March. February. 

ar | 18 RO). Ty. | 1 | 8 | 6 a I 26 | 23 | 20 

h. mm. i Yel 5 or of > ae o-,r OP Lond so et | Oo fr or 4/7 a h. m. 

WFR inten alv'g na pre sftines olaa be melanie Gloveaw eats ae PPR G eS ee eee en CECB a> ulieccs arate! 30 
Os dws vcviclias coccslcs castes sAPUR oes ke REe sloth calcein c ce Valbiriedsbbine 80 36] 79 48] 7859] 78 11 2 
DO Neds cacgtfosernss le eve lee cleeeeease 85 18 | 8429] 8341 | 8252] 8204] 8115| 80 26| 79 38 10 

VI 00 go oo | 89 11 | 88 23] 8734] 86 46] 8557] 8508 | 8420] 8331 | 8242] 8 81 04 vi 00 
10 gt 28 | 9040] 8951 | 89 02| 88.14] 87 25] 8636] 85 47 58 | 8409] 8319] 82 30 50 
20 92 57 | 9208] g11 go 30} 89 4r| 8852] 8803] 87 14] 8625] 85 35 5 | 83 40 
30 94 25 | 93 37| 92 9I 32 gI 10] 90 2r| 89 31 | 8842] 8752]! 87 02| 8612] 85 21 30 
40 95 55 ge 94 17 | 93 2 92 39 91 49 | 91 00} go 89 19 | 88 29 | 87 38 | 86 47 20 
50 || 97 25 36] 9547] 9458] 94 93 19 | 92 28] gt go 89 57 88 14 10 

VIE 00 || 9857 | 9808] 97 19 | 96 29] 95 39 49 | 9358 | 93 08 | 9217] 91 25| 9034 | 89 42 Vv 
10 || 100 30} 99 41} 9851] 98 or | 97 11 20} 95 30] 94 38] 93.47] 9255 | 9203] 91 IO 50 
20 || 102 05 | ror 15 | 100 25 | 99 35 44| 9753 | 9702] 9611] 9519] 94 26| 93 33] 9240 40 
3O || 103 41 | 102 51 | 102 of | IOI II | 100 20] 99 98 37 | 97 45 52} 9559] 9505] 94 II 30 
40 || 105 20 | 104 30 | 103 39 | 102 48 | or 57 | 101 05 | 100 13} 99 21] 98 27]! 97 34 3 39 | 95 45 20 
50 107 oI | 106 10 | 105 20 | 104 29 | 103 37 | 102 45 | 101 52 | 100 59 | 10005 | 99 11 | 98 16] 97 20 10 

VIER OO || 108 45 | 107 54 | 107 03 | 106 12 | 105 19 | 104 27 | 103 34 | 102 40} Ior 45 | 100 50 98 58 Iv 00 
10 110 32 | 10g 4r | 108 50 | 107 58 | 107 05 | 106 12 | 105 18 | 104 24 | 103 29 | 102 33 | Ior 36 | 100 39 50 
20 Ii2 22 | I1I 31 | 110 40 | 109 47 | 108 54 | 108 or | 107 06 | 106 II | 105 15 | 104 19 | 103 21 | 102 23 40 
3O || 114 17 | 113 25 | 112 34 | III 41 | 110 48 | 109 53 | 108 59 | 108 03 | 107 106 09 | 105 10 | 104 IT 30 
40 || 116 15 | 115 24 | 114 32 | 113 39 | 112 45 | 111 51 | 110 55 | 109 59 | Log 00 | 108 03 | 107 04 | 106 04 20 
50 || 118 18 | 117 27 | 116 35 | 115 42 | 114 47 | 113 52.| 112 57 | 112 00} I1I 02 | 110 03 | 109 o2 | 108 o1 10 

=x 120 27 | 119 35 | 118 43 | 117 50 | 116 55 | 116 00 | 115 03 | 114 06 | 113 07 | 112 08 | III 07 | TIO 04 1m 00 
10. || 122 41 | 121 49 | 120 57 | 120 03 | 119 og | 118 13 | 117 17 | 116 19 | 115 19 | 114 19 | 113 17 | 112 14 50 
20 125 O1 | 124 09 | 123 17 | 122 24 | 121 29 | 120 34 | 119 36 | 118 38 | 117 38 | 116 37 | 115 34 | 114 30 40 
3O || 127 27 | 126 36 | 125 44 | 124 51 | 123 57 | 123 o4 | 122 04 | 121 05 | 120 05 | 119 03 | 118 00 | 116 55 30 
40 130 OL | 129 Io | 128 19 | 127 26 | 126 32 | 125 36 | 124 39 | 123 40 | 122 4o | 121 38 | 120 34 | 119 29 20 
5O || 132 42 | 131 52 | 131 02 | 130 09 | 129 16 | 128 20 | 127 24 | 126 25 | 125 25 | 124 23 | 123 19 | 122 13 10 

X OO || 135 31 | 134 42 | 133 53 | 133 OT | 132 09 | 131 14 | 130 18 | 129 20} 128 20 | 127 18 | 126 14-| 125 08 il 
10 I 137 41 | 136 53 | 136 03 | 135 II | 134 18 | 133 23 | 132 26 | 131 26 | 130 25 | 129 21 | 128 15 50 
20 || 141 34 | 140 49 | 140 03 | 139 14 | 138 24 | 137 33 | 136 39 | 135 43 | 134 45 | 133 45 | 132 42 | 131 37 40 
30 144 50 | 144 07 | 143 22 | 142 36 | 141 49 | 140 59 | 140 07 | 139 13 | 138 17 | 137 19 | 136 18 | 135 14 30 
40 || 148 14 | 147 34 | 146 52 09 | 145 24 | 144 37 | 143 48 | 142 57 | 142 03 | 141 07 | 140 09 | 139 
5O || 151 47 | 151 11 | 150 32 | 149 52 | 149 11 | 148 27 | 147 42 | 146 54 | 146 04 | 145 11 | 144 16 | 143 1 10 

XI 00 |! t55 30 | 154 57 | 154 22 | 153 46 | 153 09 | 152 29 | 151 48 | I51 04 | 150 19 | 149 31 | 148 40 | 147 46 cae 
10 159 20 | 158 52 | 158 22 | 157 50 | 157 18 | 1 156 07 | 155 29 | 154 49 | 154 06 | 153 21 | 152 33 50 
20 || 163 18 | 162 55.| 162 30 | 162 04 | 161 36 | 161 08 | 160 38 | 160 06 | 159 32 | 158 56 38 18 | 157 37 40 
30 167 23 | 167 04 | 166 45 | 166 25 | 166 04 | 165 42 | 165 18 | 164 53 | 164 27 | 163 59 | 163 29 | 162 57 30 
40 171 32 | 171 20 | I7X 07 | 170 53 | 170 39 | 170 23 | 170 08 | 169 50 | 169 32 | 169 13 | 168 52 | 168 30 20 

XE 50 || 175 45 | 175 39 | 175 32 | 175 25 | 175 18 | 175 10 | 175 02 | 174 53 | 174 44 | 174 34 | 174 23 | 174 12 Xr 10 

. m.| h.m.| h.m.| h.m.| h. h.m.| h.m.| h.m.| him.| hom.| h.m.| h. x ed 
Sun rises. . . 00 57 54 51 45 5 42 5 40 5 37 3r un rises. 
Sun sets . 6 00 03 be 09 2 12 15 6 18 | ..6 20 6 23 2 % 29 2 32 Sun sets. 

Azimuth. . . 90 00 8&8 46 87 32 8 1 85 03 83 49 & 35 8t 20 80 06 BR st 7 36 76 21 Azimuth, 

to East when thte time is A. M. In North latitude the azimuth is reckoned from North to West when the time ie PM, 

. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 36°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. u2° | 23° | 24° | 15° | 16° | 17° | BS? | U9 | VOC | VEC | V2? | Ve - Dec. 

April. May. june. 

22 25 28 I pes | 8 12 | 16 21 26 I | 10 

August. july. 

Apparent 22 | 19 16 | 12 9 5 2 28 24 19 12 3 Apparent 
Time. ; Time. 
A.M. October- November. December P.M. 

25 | 28 Laie | Ble 6 10 14 | 17 22 | 27 3 | II 

February. January. 

18 | 15 12 9 5 2 29 25 21 16 10 | 2 

bh. m or Oe aS liek Th fd or or ov o's ov ovr ovr ov ov h. m 

pe ON) ee Ae) Meera ERE aSanesN bs awa tales iocuel sees warntriebanhMmacicew inde <tesctne cceos 61 24 10 

Vv 00 Restciah pees vasiklo cla ads caps cosas slele ce oSe cule gc'stice elt ase t pela mane 65 11 | 64 63 37 | 62 50 Vil 
10 BAERS Mies Soh eclewachacs toes hues vives i ---| 69 01 | 6813] 67 26| 6638| 65 51 65 o8 64 16 50 
| Rs Ae 72 51 | 7204] 71 16} 70 28| 69 40} 68 52/] 6804] 67 16| 66 65 40 40 
30 7555 | 75°97 | 7419] 7331 | 7242) 7154] 7106) 7017| 69 28| 68 40/ 6751 | 67 o2 30 
40 || 77 22) 7634] 7545| 7457| 7408) 73 19| 7230! 71 41| 7052/ 7002} 69 13 23 20 
50 78 49 | 7800} 77 11 22} 75 32| 7443] 7354] 734! 72 14| 71 24| 7034| 69 44 10 

WE OO | 8015}/ 7925] 7836] 77 46| 76 56| 76 06 LP oo 74 26| 7336) 7245] 71 54] 71 03 VE 00 
10 || 81 40} 80 8000] 79 10| 78 20] 77 29 39| 7548! 7456) 7495] 7313] 7221 50 
20 || 8305] 8215] 81 24} 80 34 79 43 78 52| 7800} 77 09| 76 16 ce 74 32,| 73 39 40 
3O || 8431] 83 40| 8249| 8158] 81 8014 | 79 22) 7830] 77 37 441 7550] 74 57 30 
40 85 56| 8505] 84 z 83 21 | 8229] 81 37| 8044] 7950} 7856] 78-02| 77 08 14 20 
50 87 23 31 | 85 84 83 53 | 8259] 8205] 8111| 8017] 79 22| 78 27| 77 31 10 

VII 00 88 49 | 87 56| 87 04] 8610] 85 16) 84 22] 83 28] 8232] 81 37| 8041 45 | 78 48 Vv oo 
10 90 17 | 89 24] “88 30} 87 36| 86 41 | 85 46 50 | 8354] 8258} 8201] 8103]}| 8005 50 
20 gI 46| go 52] 89 7 89 02 | 8807} 87 Ir 14 §5 17| 8419] 83 21 | 8222) 81 23 40 
30 9317} 9222] 91 go 30 | 89 34| 8837] 87 39 41 | 85 42 4 42| 83 42| 82 42 30 
40 94 49 | 9353 | 9257] 9200] 9102] 9004] 8905) 8805} 87 05 04 | 85.03 | 84 or 20 
5O || 9% 24| 95 27| 9430] 9331 | 9233] 91 43| 9033] 8932] 8831| 87 28 25| £5 22 10 

VIII 00 98 o1 03 | 9605!) 9505] 94 05 ee 22.3 gt or} 89 58! 88541] 87 49 | 86 44 Iv 00 
10 99 41 42 | 97 42 42) 95 41 re 93 92 32} 91 27| 9021 | 8915} 88 08 50 
20 IOL 24 | 100 24 | 99 2 98 22 | 97 19 15 II | 9405] 9259] 91 52| 9043] 89 34 40 
30 103 II | Io2 10 | Ior 100 05 | 99 OI | 97 56|° 96 49} 95 42| 94 34] 93 25} 9214] 91 02 30 
40 || 105 03 | 104 00 | 102 57 | Ior 52 | 100 47 | 99 40] 98 32| 97 23] 9613] 9501} 93 48| 92 34 20 
5O || 106 59 | 105 55 | 104 51 | 103 45 | 102 37 | Ior 29] 100 19 | 99 97 96 42 | 95 27| 94 I0 10 

EX OO || 109 oF | 107 56 | 106 50 | 105 42 | 104 34 | 103 23 | 102 11 | 100 58| 99 43| 98 27! 97 .09/| 95-50 iti 00 
10 || 111 0g | 110 03 | 108 56 | 107 47 | 106 36 | 105 24 | 104 Io | 102 54 | 101 37 | 100 18 | 98 57| 97 35 50 
20 113 25 | 112 17 | 111 08 | 109 108 45 | 107 31 | 106 15 | 104 57 | 103 38 | 102 16 | 100 52 99 40 
30 11 3B 114 40 | 113 30 | 112 17 | ITI 03 | 109 47 | 108 29 | 107 105 46 | 104 21 | 102 54 | IOI 25 30 
40 118 21 | 117 12 | 116 Oo | 114 46 | 113 30 | 112 12 | 110 52 | 109 29 | 108 03 | 106 36 | 105 05 | 103 32 20 
50 I2i 04 | 119 54 | 118 41 | 117 26 | 116 09 | 114 49 | 113 26 | 112 00 | 110 32 | 109 oO: | 107 27 | 105 50 10 

X OO || 123 59 | 122 48 | 121 34 | 120 18 | 119 00 | 117 38 | 116 13 | 114 45 | 113 14 | 111 39 | 110 OF |. 108 20 Ii 00 
10 127 07 | 125 56 | 124 42 | 123 25 | 122 120 41 | 11g 15 | 117 44 | 116 10} 114 32 | 112 51 | 111 50 
20 130 29 | 129 18 | 128 04 | 126 47 | 125 124 02 | 122 33 | 121 of | II9Q 25} 117 44 | 115 58 | 114 40 
30 134 07 | 132 57 | 131 44 | 130 27 | 129 06 | 127 42 | 126 13 | 124 39 | 123 00 | 121 17 | 119 28 | 117 33 30 
40 || 138 02 | 136 54 | 135 43 | 134 27 | 133 08 | 131 44 | 130 15 | 128 40 | 127 or | 125 15 | 123 24 | 121 25 20 
50 142 16 | 141 II | 140 02 | 138 50 | 137 32 | 136 Ic | 134 43 | 133 10 | 131 31 | 129 45 | 127 51 | 125 50 10 

XE OO || 146 49 | 145 49 | 144 44 36 | 142 22 | 14r 139 40 | 138 10 | 136 34 | 134 49 | 132 57 | 130 I 00 
10 || 151 42 | 150 47 | 149 49 a i 147 40 146 28 145 10 | 143 46 | 142 14 | 140 35 | 138 46 | 136 50 
20 196 53 156 07 1§5 17 | 1 153 24 | 152 21 | 151 13 | 149 58 | 148 147 05 | 145 26 | 143 35 40 
30 362 22 | 161 45 I 05 | 160 23 159 35 4 157 156 47 | 155 39 | 154 23 152 58 I5I 24 30 
40 || 168 06 | 167 40 | 167 12 | 166 42 | 166 09 | 165 33 | 164 53 | 164 09 | 163 20| 162 25 | 161 23 | 160 12 20 

ME 50 || 174 00 | 173 47 | 173 33 | 173 17 | 173 00 | 172 41 | 172 21 | 171 57 | 171 32 | 171 02 | 170 29 | 169 51 XII 10 

, h.m.| h.m.| h.m.| h.m.| h.m.|. hom.| hom.| hom.) hom.) hom.) him.) hom.) 
Sunrises, . 32 21 5 18 3 15 = 09 5 05 5 02 459 455 4 52 4 48 Sun rises. 
Sunsets. .. 39 6 42 45 48 51 6 55 | 6 58 7 o1 7 05 7 0& 7 12]; Sun sets. 

Azimuth. , . Ss 6 3 st 72 36 n 21 50 05 & 49 6 3 | 66 16 |. 64 59 63 42 62 25 6 7 Azimuth. 

£S. 

In South latitude the azimuth is reckoned from South { to East when the time is A. M. 
to West when the time is P. M. 
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; TRUE BEARING OR AZIMUTH. 

LATITUDE 37°. < 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. Ore tee Ee) Se) ae) BS | 694 OFS HSE DB? | 10° | 11° Dee. 

March. April. 

21 23. | 26 28 | 31 3 5 8 | II | 13-“ipe ee | 19 

September. | August, sa ve 

Apparent 23.-|2r | 18 a) sR Reto (os, ape Pete Wi. | 30 28° |. 25 Apparent 
Time. ; Time. 
A.M. September. October. - P. 

(IE ie) Pl Ul RAR ea eae 8 ar We eon eee oO 
March. . | February. 

21 18 | 16 j~Fige yee 8 6 ee: I | 26 |. 23. | 20 

| 
sahara | Re oo; oes or i ee ov of Ce > ela BF Qf h. m, 

| 
| . 

Vv 30 a Whats [ors aletelelate Ge eaae DP Rote emwale Rr Aven wl eka emer ar baaED aapeate Me eae nets ke WP's, 5| cs sut ga eID ' 77 3 | 76 44 30 
40 | dvd bev sia flastie Shue Bood deat oR pak eS hae eT prea tedon en eater 81 24| 80 37] 79 4 79 OL | 78 14 20 
DO IKE Soviets oviar conle or eens oeaware 85 18 | 8430] 83 42] 8254] 8206] 811 80 30 | 79 42 10 

vi } 9000} 89 12| 88 24] 8736] 86 48} 8600] 85 t2| 84 24] 83 35]! 82 4f 8159 | 8r 11 Vi 
10 || 91 30] 90 42 54 88 18 | 87 30 42 | 8553] 85.05] 84 1t | 83 27] 82 39 50 
20 93 OL | 92 13 | 91 25 | 9037) 8948; 8900; 8811) 87 23| 86 33) 85 4: | 84 55 40 
30 94.32] 93 44| 9256] 9207] 91 19] 9030] 89 41 | 8852] 8803] 87 14] 86 24} 85 35 30 
40 || 9603] 951 93 38 | 9250] 9201] 91 12] 9022) 8933] 8843) 87 53 = 03 20 
50 || 97 36 48 | 9559] 95 10] 94 21 | 93 32} 9243] 9153] 9103] go13] 89 23 32 10 

VEE 00 || 99 10] 98 2t| 97 32] 96 44) 95 54] 9595) 9415 | 9325] 9235] oF 44| 90 53. | 90 02 Vv 00 
10 |} 100 45 | 99 56| 9907] 98 18} 97 28 39| 95 49] 94 07 | 93 | 92 25] 9f 33 50 
20 || 102 21 | ror 33 | 100 43 | 99 54| 9904 | 9814] 9723] 9633] 95 41 50] 9357 | 93 05 ; 40 
30 || 104 00 |} 103 II | 102 21 | 1or 32 | 100 42 | 99 51] 9900] 9899] 97 17 25| 95 32 39 30 
40 | 105 41 | 104 51-| 104 02 | 103 If | 102 2t%bor 30 | 100 39 | 99 47| 98 55} 9802) 97 08 14 —~—20 
50 107 24 | 106 34 | 105 44 | 104 54 | 104 03 | 103 12 | Io2 20 | 10% 28 | 100 35 | 99 41} 98 47 | 97 52 10 

Vili OO 109 10 | 108 20 | 107 30 | 106 39 | Tos 48 a 56 | 104 04 | 103 I1 | roz 18 | Tor 23! 100 29 | 99 3 Iv oo + 
10 || 110 59 | 110 09 | 109 18 | 108 27 | 107 36 | 106 44 | To5,51 | 104 57 | 104 03 | 103 08! roz2 13 | ror 1 Lei 50 

% 20 I 112 51 | 112 Of | III 10} 110 19 | 10g 27 | 108 35 | 1QZ 41 | 106 47 | 105 52 | 104 57| 104 OF | 103 03 & 40 
3O || 114 47 | 113 57 | 113 06 | 112 15 | IzI 22 | 110 29 | 109 36 | 108 41 | 1o7yoy” 49 | 105 52 | 104 54 ‘ 30 
40 | 116 48 | 115 57 | 115 07 | 114 15 | 113 22 | 112 29 | 1fP*%4 | 110 39 | 109 43 | To8 46 | 107 48 | 106 49 yea 20 
50 || 118 53 | 118 02 | 117 11 | 116 19 | 115 26 | 114 33 | 113 38 | 112 42 | T11 46 | 110 48} 109 49 | 108 49 10 

|| - 4 . 

1x 00 } 12I 02 | 120 12 | 119 21 | 118 29 | 117 36 | 116 42 | 115 47 | 114 51 | 113 54 | I12 56] 111 56 | 110 55 iil oo 
10 | 123 18 | 122 28 | 121 37 | 120 45 | 119 52 | 118 57. | 118 02 | 117 06 | 116 08 | II5 09] 114 09 | 113 07 y 50 

20 || 125 39 | 124 49 | 123 58 | 123 07 | 122 13 | 121 19 120 24 | I19 a7 | 118 29 | 117 30] 116 29 | 115 26 40 
30 || 128 06 | 127 17 | 126 27 | 125 35 | 124 42 123 48 | 122 53 | 121 56 | 120 58 | 119. 58] 118 56 | 117 54 i #80 
40 | 130 41 | 129 52 | 129 02 | 128 11 | 127 19 | 126 25 | 125 30 | 124 33 | 123 35 | 122 35] 12t 33 | 120 29 20 
50 133 22 | 132 34 | 131 45 | 130 55 | 130 03 | 129 I0 | 128 15 | 127 19 | 126 21 | 125 21} 124 19 | 123 15 P . 10 

x 00 | 136 11 | 135 25 | 134 37 | 133 47 | 132 57 | 132 04 | 131 10 | 130 14 | 129 17] 128 17 | 127 16 | 126 I2 wk Bi 00 
"10 | 139 08 | 138 23 | 137 37 | 136 49 | 135 59 135 08 | 134 15 | 133 20 | 132 24 | 13K 25 | 130 24 | 129 21 ~ 50 | 
20 || 142 14 | 141 31 | 140 46-| 140 00 | 139 IT | 138 22 | 137 31 | 136 38 | 135 42 | 134 45 | 133 45 | 132 43 40 
3O || 145 23 | 144 47 | 144 04] 143 20 | 142 35 | 141 47 | 140 58 | 140 07 | 139 14 | 138 18 | 137 20 | 136 I9 30 
40 || 148 50 | 148 12 | 147 32'| 146 51 | 146 08 | 145 24 | 144 37 | 143 48 | 142 58 | 142 05 | 141 10} 140 It 20 
50 || 152 21 | 151 46 | I5X 10 | 150 32 | 149 52 | 149 11 | 148 28 | 147 43 | 146 55 | 146 06 | 145 14 | 144 19 10 

XE OO | 156 00 | 155 29 | 154 56 | 154 22 | 153 47 | 153 IO | 152 31 | I5I 50 I5I 07 | 150 2K | 149 34 | 148 43 ¥ 00. 
. 10 || 159 47 | 159 20 | 158 51 | 158 22 | 157 51 | 157 19 | 156 45 | 156 09 e155 31 | 154 5X | 154 09 | 153 24 zr 50 

20 | 163 40 | 163 18 | 162 55 | 162 30 | 162 05 | 161 38 | 161 o9 | 160°39 | 160 07 | 159 34 | 158 59 58 21 _ 40 
30 167 40 | 167 22 | 167 05 | 166 46 | 166 26 | 166 05 | 165 43 | 165 20 | 164 55 | 164 29 | 164 oF | 163 32 7 30 
40 |; 171 44 | 171 32 | 171 20 | 171 07 | 170 53 | 170 39.| 170 24 | 170 08 | 169 52 | 169 34 | 169 15 | 168 54 : 20 

XI 50 | 175 51 | 175 45 | 175 39 | 175 32 | 175 26 | 175 19 | 175 11 |"175 03 | 174 54 | 174 45 | 174 35 | 174 25 XII 10 
| ees ) 

Sir qiees h. m. | h.m,| him.) him him h.m.| him h.m.| -h.m h.m.| him. h.m. t 
Sun sates oro li. SeOent oe 54| 551) 5 48 5 45 § 42) § 39] 536) 533 5 29 x Sun rises. 

: || 6 00 | 6 03 06 6 09 6 12 15 6 18 6 2r 6 24 6 27 31 34 || Sun sets. 

° Le teh 
Azimuth. . . | 90 oo 8 45 % 30 86 15 84 59 8 44 82 29 81 13 79 38 B 42 7 xy 76 It Azimuth. 

| 1 i 

In North latitude t he’azimuth is reckoned from North bes aan raise co fe - - a 
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TRUE BEARING OR AZIMUTH. | 

LATITUDE 37°. 

DECLINATION—SAME NAME AS—LATITUDE. 

| | 

Dee. 2° | 93° | 24° | 25° | 16° | §7° | BS? | 29° | BO? | VEC | VB | Vs Dec. 

April.’ r May. June. 

22 | 35 28 I | ie Oe ee | 21 26 I ss) 

: August. July. . 

Apparent 22 | 19 16 tN On a ar se pe 28 | 24 19 12 3 Apparent 
Time. Time. 
A. M. October. November, . December. » || P.M. 

25 28 3I 3 [ 6 To 14 17 | 22 27 3 II | 

February. January. 

18 i5 2: | 9 | 5 2 29 | 25 | 21 16 | To 2 ‘ 

h. ™ Sah of ° , ° , ° , ° , @..5f o-. 4 Oo 8 One on. F ° , h. m. 

: 

Dalat) 

| 

DLP AR OL By RARIGAE © 9 hry UP Pen ae Sisccals ta tacels cael enttiesomeesianereenaione asaleas de ces 62 10} 61 24 10 

5 sl Ra Sn ae aN Ad Sa ip CGS) PERE! Ho! ty) Sapae eas 12| 64 25| 6339] 6253 VIE 00 
RRR Sick Doe AS 3 om Rig] aaecde eke «---s--| 69 or | 68 14] 67 27 41 | 6554] 6507] 64 20 50 
RGR esp eu ceds satan oe 7252] 7205| 7117} 7030| 69 43] 6856] 6808] 67 21| 6633] 65 45 40 
30 || 7556! 75 3 74 21! 7334| 7246| 7158| 71 10| 7022) 69 34| 68 46| 67 58| 67 10 30 
40 26 | 76 75 50} 75°92] 7413] 73.25| 7237| 7148| 7100| 7o Ir] 6922) 68.33 20 
50 || 78 54| 7806) 7717| 7629] 754°} 7451 | 7402| 7313| 7224) 7135} 7045| 6955 10 

WE OO || 8 22/ 7933) 7844| 7755} 77°] 7617) 75.27| 7437| 7347| 7257) 7207] 71 16 Vi 00 
10 81 50| 81 00/ 8011| 79 21] 7832] 77 .42!/ 7652) 76 or 75 10 | 74 20| 73 28} 72 37 50 
20 || 8317| 8227] 81 37} 8047] 7957| 7906 | 7816] 77 25 33| 7542] 7449| 7357 40 
30 a 45| 83 54| 8304} 8213] 8122] 8031) 7939| 78 77 55 | 77 93 10} 75 17 30 
40 12} 85 22| 8431] 8339} 8248] 81 56| 8103) 8011] 79 17| 78 24| 7730] 76 36 20 
50 87 41 | 8650] 85 58| 85 06/] 8413] 83 21} 8228! 81-34] 8040; 79 46| 7851 | 77 56 10 

Vii OO 89 10| $818] 87 26| 8633] 8540] 8446! 8352) 8258] 8203] 8108] 8012] 79 15 Vv oo 
. 10 go 40} 8948 | 88 88 or | 8707] 8613) 8518] 84 22) 83 26} 8230] 81 33| 8035 50 

20 || 9212/ 91 i8| 9025} 89 30 35| 8740) 86 85 47 | 8450] 8353| 8254| 81 56 40 
30 93 45 | 9251 | 91 56| 910r| 9005] 8908) 8811) 87 14 8 16) 8517] 8417] 8317 30 
40 20} 94 25] 93 29| 9233] 9136] 9039) 8940) 8842 | 87 42| 86 42] 85 41} 84 40 20 
50 57| 9601 | 95 04! 9407] 93 09 Ir | or ir} gor} 8910} 8809] 8707| 86 4 10 

WEEE OO || 9837/ 974°| 9642] 9544] 9445] 9345| 9244] 91 43] 9041} 89 38| 8834] 87 29 Iv 00 
10 100 19 | 99 21} 98 23| 97 23| 9623] 95 22} 94 20/ 9317] 9213] 9108] 9003] 88 56 50 
2O || 102 05 | ror 06 | 10007 | 99 | 98 04) 97 02| 95 53| 9454] 93 48} 9242] 91 34| 90 26 40 
3O || 103 55 | 102 55 | 101 too 52] 99 49| 98 45 | 97 40) 96 34| 9527] 9419] 93 = gi 58 30 
40 || 105 49 | 104 48 | 103 46 | 102 43 | 101 39 | 100 33 | 99 26| 98 19| 9709] 9559] 9448) 93 34 20 
50 |} 107 49 | 106 46 | 105 43 | 104 38} 103 33 | 102 25 | 101 17 | 100 07! 98 56} 97 44! 96 30] 95 14 10 

7 = 

EX 00 || 109 53 | 108 S50 | 107 45 | 106 39 | 105 32 | 104 23 | 103 13 | 102 or | 100 48| 99 33 | 9817] 9659 Iii 00 
10 112 04 | ITI 00 | 109 54 | 108 47 | 107 38 | 106 27 | 105 15 | roq or | 102 46/| sor 29 | 100 09 | 98 49 50 
20 II4 22 | 113 17 | 112 10 | III OF | Log 51 } 108 38 | 107 24 | 106 08 | 104 50 | 103 31 | 102 0g | 100 45 40 
BO || 116 49 |-115 42 | 114 34 | 113 24 | 112 12] 110 58 } 109 42 | 108 24 | 107 03 | Lo5 41 | 104 16 | 102 49 30 

— 40 || 119 24 | 118 17 | 117 08 | 115 56 | 114 43 | 113 27 | 112 09 | 110 49 | 109 25 | 108 00 | 106 32 | 105 02 20 
50 || 122 10 | 121 02 | 119 52 | 118 39.| 117 24 | 116 O7 | 114 47 | 113 24 | IIT 59 | TIO 31 | 108 59 | 107 25 10 

X OO || 125 06 | 123 58 | 122 47 | 121 34 | 120 18 | 118 59 | 117 38.| 116 13 | 114 II3 14 | IIE 39 | 110 or Ir 00 
10 128 15 | 127 07 | 125 560 | 124 123 26 | 122 06 | 120 43,| II9 16 | 117 116 12 | 114 34 | 112 53 50 
a 131 38 | 130.31 | 129 20 | 128 126 49 | 125 29 | 124 05.| 122 37.| I2I 05 | 119 29 | 117 48 | 116 02 40 
© || 135 16 | 134 Io | 133 00 | 131 47 | 130 31 | 129 11 | 127 46 | 126 17 | 124 44 | 123 06 | 121 22! 119 33 30 

40 || 139 10 | 138 06 = 38 135 47 | 134 32 | 133 13 | 131 49 | 130 21 | 128 47 | 127 08 | 125 23 | 123 31 20 
50 143 21 | 142 20] 14r 16 | 140 138 55 | 137 136 17 | 134 50 | 133 I7 | 131 39 | 129 53 | 128 00 10 

XE OO || 147 50 | 146 54 | 145 54 | 144 50 42 | 142:29 | 141 12 | 139 138 19 | 136 43 | 134 59 1337 | I 00 
10 || 152 37 | 151 46 | 150 52 | 149 55 53 | 147 47 | 146 3 | 145 18 | 143 142 24 | 140 45 | 138 57 || 50 
20 || 157 41 | 156 58 156 12 | 155 22 | 154 29 | 153 31 | 152 I5I 20 | 150 148 45 | 147 15 | 145 36 ) 40 
30 163 00 | 162 26 I 49 i Io | 160 27 | 159 41 | 158 50 | I57 156 54 | 155 47 | 154 32 | 153 08 || 30 

_ 40 168 32 | 168 09 | 167 43 | 167 16 | 166 46 | 166 13 | 165 37 | 164 164 14 | 163 26 | 162 32 | 161 30 || 20 
XE 50 || 174 14 | 174 02 | 173. 49 } 173 34 | 173 19 | 173 02 | 172 44 | 172 23 | 172 00 | 171 35 | 171 06 | 170 33 XII 10 

h.m.\ h.m.| hom.| hom | h.m.\ heom.| h.m.\*h.m.| hem.| hom.| hom.| hom. : 
~ } 333) 5% $7 513 Specht SS 5B 456} 453] 449] 445 || Sunrises, 
. 37 40 43 47 50}. 53 6 57 7 00 7 4 7 °7 7 iL 7 15 Sun sets. 

. | 485) 7338| 7222! 7105) 65 49| 6832) 67 i4| 65 57| 6439) 63 20| b202| 6043 | Azimuth. 

In South latitude the azimuth is reckoned from South {5 pe bie 58 co teas is = 

RD ee Sap 22 eh = Ig Tae oe 



TRUE BEARING OR AZIMUTH. 

LATITUDE 38°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. i eg 4° 5° | 6° 7° s° 9° | foc | 49° Dec. 

April. 

23 | 31 5 | II 13 | 16 | 19 

; September. August. 
Apparent ar | 3 8 a go | 28 | Apparent 

Time. Time. 
A. M. September. October. . P. M. 

26 28 I | 4 | 6 | 9 II | 14 17 | 19 | 22 

March, February. 

18 | II 6 3 | I 26 | 23 | 20 

Ih. me ° , o , , ° / ° , ° , °o he me 

WTO. ais aoe skoco kaos alt tates wisi h] Seiesee erin | bokia eaten ye gab gre mas eiteonecad Gotten ert eliewtiat Actas Vein = bai. 77 32 30 
F cleeteebl tes Catins tetas colihe eedeatonre ...--| 81 25 {| 8038] 7951) 7903 | 78 16 20 
Pants 85 19 83 44 | 8257] 8209] 81 22| 8035] 79 47 10 

VI 89 13 86 51 85 16 | 84 28| 83 41 | 8253] 8205] 81 18 VI 00 
9° 45 88 23 86 86 00 | 85 12 24 | 83 36| 82 48 50 
92 18 89 55 88 19 | 87 31 | 8643] 85 55 85 06 | 84 18 40 
93 51 gI 28 89 51 | 89 03 | 8815] 87 86 37 | 85 48 30 
95 24 93 O1 9I 24 | 9036) 89 47 | 88 58] 88 08 o 20 
96 59 94 35 92 57 | 9208 | 91 19 | 90 30] 89 40 10 

Vit 98 34 96 10 94 32 | 93 43 | 9253] 9203] 9113] 90 22 Vv 00 
100 II 97 46 9607 | 95 18] 94 3 37 | 92 46 | 91 55 50 
IOI 50 99 24 97 45 55 | 96 04 | “5 13] 94 22] 93 40 
103 30 IOI 03 99 23 | 98 33} 97 42] 9 50) 95 9 30 
105 13 102 45 IOI 05 | 100 13 | 99 22 | 98 30] 97 37 20 
106 58 104 29 102 48 56 | ror 04 | 100 12 | 99 18 | 98 10 

Vill 108 106 16 104 34 | 103 42 | 102 49 | 101 56 | 101 02 | 100 Iv 00 
. 110 3 108 06 106 23 | 105 31 | 104 37 | 103 43.| “102 49} 101 50 

II2 30 IIO 00 108 16 4-107 23 | 106 "29}| 105 34°] 104 39 | 103 40 
114 28 III 57 IIO0 12 |. 109 19 | 108 zai 107 29°; 106 33 | 105 30 
I16 30 113 58 112 13 | III 19 | I10* 10g 29 | 108 32 | 107 34 20 
118 36 I16 05 II4 19 | I13 25 | I12 29 | III 33 | 110 35 | 109 37 10 

x 120°48 118 16 116 30 | 115 35 | 114 39 | 113 43 | 112 45 | III 45 Iii 00 
123 05 120 33 118 47 | 117 52 | 116 56 | 115 59 | 115 00 | I14 00 50 
125 28 122 57 I2I 10 | 120 15 | 119 19 | 118 21 | 117 22 | 11 40 
127 57 125 27 123 40 | 122 45 | 121 49 | 120 §1 | 119 52 | 118 51 30 
130 32 128 04 126 18 | 125 24 | 124 27 | 123 29 | 122 30 | Iar 20 
133 15 130 49 129 05 | 128 11 | 127 15 | 126 17 | 125 17 | 124 1 10 

x 136 05 133 43 132 00 | 131 07 | 130 12 | 129 14 } 128 15 | 127 14 IL 00 
139 04 136 46 135 06 | 134 13 | 133 19 | 132 23 | 131 24 | 130 24 33 
142 10 139 57 138 21 | 137 30 | 136 37 | 135 42 | 134 45 | 133 46 : 
145 25 143 19 141 47 | 140 58 | 140 07 | 139 14 | 138 19 | 137 22 30 
148 48 146 50 145 24 | 144 38 | 143 50 | 142 3 142 07 | 141 12 20 
152 19 150 32 149 12 | 148 29 | 147 44 | 146 146 09 | 145 17 10 

XI 155 59 154 22 153 II 32 | 151 52 | 151 09 | 150 24 | 149 37 I oo 
159 46 158 23 157 20 | 156 46 | 156 11 | 155 34 | 154 54 | 154 12 Pa 50 
163 40 162 3: 161 39 | 161 11 | 160 41 | 160 Io | 159 37 $ 40 | 
167 40 166 46 66 165 44 | 165 22 | 164 57 | 164 31 ser 30 
I7I 44 I7I 08 170 40 | 170 25 | 176 10 | 169 53 | 169 169 . 20 

XI 175 51 175 33 175 19 | 175 12'| 175 04 | 174 55 | 174 174 37 XIr 10 

h. m. h. m. h: m. “ h.m.| hem. sam h . 
Sun rises. 5 57 5 47 5 41 535 | .& 32|™ 5 25 un rises, 
Sun sets . 6 = 6 13 6 22 6 6 28 ee 6 35 || Sun sets. 

Azimuth . & is & és he ds| & & ia | is| His} %$ | acimuth, 

In North latitude the azimuth is reckoned from North { 

se 

to East when the time is A_M. 
to West wh 

a 

en the timgis P. M. 
4 . 

a 

. 



89 

TRUE BEARING OR AZIMUTH. 

LATITUDE 38°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 12° | ¥3° | 14° | 15° | 16° | £7? | 28° | 19° | 2O° | VAC | VB | Vse Dee. 

April. May. June. 

2 | 3 | 28 8 CE Ens OP. 16 Pet | 26 FEE 

August. july. 

Apparent 22 | 19 16 z | 9 [35 | 2 28 | 24 19 | 1 £3 Apparent 
Time. Time. 
A.M. October. November. December P. i. 

25 28 | 31 3 | 6 | 10 14 | 17 | 22 27 CN gt ek 

February. January. 

18 Se a9 | ae ek 29 | 25 | 21 16 [ee 2 

h. m. ovr or Ove OT or Sie. or or or or Qa: lg h. m. 

MEE BOE ce fe cleo sGvelsta ode Chis luis dance aleccccbcd}ics suntubroatie dmubdectaetelades epic odes. s 6210] 61 25 10 

Pr is tals Sony iscielaipaeldc os |s v nBic'sv'o|sassscmoles see «stele we ccmes 65 58 | 65 12] 64 27| 63 41| 6255 VIEL 00 
MR Meas pen elcdateciehialeeyes's ciclo castcos 69 48 | 69 02| 68 16 ea 29 | 6643] 6557 65 11 | 64 50 
20 |j.......-| 7339] 7253] 7206! 71 20] 7033] 69 46 39 68 13 | 67 26 39 | 65 51 | 40 
30 | 7558! 7511! 74241 7337] 7250! 7203| 7115] 7o 69 41 | 68 53 | 68 06 18 | 30 
40 || 772 42| 75 54| 7597| 7419] 7332| 7244] 71 56| 71 08} 70 20| 69 31 43 20 
50 | 759| 7812) 77 24 36 | 75 75 00 | 741% | 73 23) 7234] 7145| 7056) 7007 10 

~ WE @O || 8 29/ 7941] 7853| 7805| 7716| 7627] 75 38 74 49 74.00} 7310| 7220] 71 30° VI 00 
10 || 8159| 8111} 80 22 33 44| 77 54| 77 95 15 3 25] 7435| 73 44| 7253 50 
20 83 29 | 8240] 81 51 1 OI 11| 79 21] 78 31| 77 40 75 59 73 07 | 74:15 40 
30 59 | 8409] 83 19| 8229) 81 39| 8048| 7957| 790) 78 14| 77 22 30 | 75 37 30 
40 29 | 85 39 “< 83 57 | 83 06) 8215] 81 23| 8031} 7939| 78 46| 7753| 76 20 
50 87 59 | 87 09 18| 85 26) 8435 | 83 42| 8250); 8157| 8103] 8010}; 79 16| 78 21 10 

VIX 00 89 31 | 88 39] 87 48| 8656) 8603] 85 10} 8417| 83 23] 8229] 81 34| 8039) 79 43 Vv oo 
10 || 91 04| 9012] 89 19] 88 26) 87 33| 8639) 85 45 50} 8355] 8259| 8203] 81 06 50 
20 || 9237| 91 45| 9952) 89 58| 89 4 88 09 mt 14 18 | 85 22] 84 25} 83 27| 82 29 40 
3O || 94 13] 93 20| 92 26| 91 31 | 90 36| 89 40 44 87 47} 86 50} 85 52| 8453] 8353 30 
40 95 50 56 | 94 01 | 9306] 92 10 pa go I 89 18 | 8819] 87 20| 86 20} 85 19 | 20 
50 97 30 $6 35 95 39 | 9443] 93 46| 9248] 91 49| 9050] 89 50} 88 49| 87 48| 86 46. 10 

VEEE OO | 99 12/ 9816) 9719) 96 22) 95 24 3 25| 9325} 9225| 9123] go.zr| 89 18| 88 14 iv 00 
10 || 100 57 | 100 or | 99 03} 9805) 97 95 3 95 4 | 94 02 2 3 9155 | 9052) 89 45 50 
20 || 102 46 | ror 49 | 100 50| 99 50) 98 49) 97 96 46 | 95 42) 94 93 32 | 9226) of 18 40 
30 Tog 39 | 103 40 | 102 40 | 101 39 | 200 37 | 99 35 98 31 | 97 26| 96 209 95 12 94 0 | 92 55 30 
40 || 106 35 | 105 36 | 104 35 | 103 33 | 102 30 | Lor 26| 100 20| 9913 | 98 05] 9656] 95 4 34 20 
5O || 108 37 | 107 37 | 106 35 | 105 32 | 104 27 | 103 21 | 102 14 | Tor 06) 99 56] 98 45\ 97 32 18 10 

IX 00 | 110 45 | 109 43 | 108 40 | 107 36 | 106 30 | 105 22 | 104 14 | 103 04 | IOI 52 | 100 99 24 | 98 07 I oo 
10 112 58 | 111 56 | I10 52 | Tog 46 | 108 39 | 107 30 | 106 Ig | I05 07 103 54 | 102 3 IOI 21 | 100 02 50 
2O || 115 19 | 114 16 | 113 10 | 112 04 | IIO 55 | 109g 108 32 | 107 18 | 106 02 | 104 44 | 103 25 | 102 03 40 
3O || 117 48 | 116 44 | 115 37 | 114 29 | 113 IQ | 112 TIO 54 | 109 37 | 108 20 | 106 59 | 105 36 | 104 12 30 
40 120 25 | 119 20 | 118 13 | II7 04 15 II4 40 113 24 112 06 | 110 46 | 109 23 | 107 58 | 106 30 20 
50 123 13 | 122 07 | I2I 00 | II9 50 | II 33 II7 23 | 11 114 46 | 113 24 | III IIO 30 | 108 59 10 

XX OO || 126 10 | 125 05 | 123 57 | 122 47 | 121 34 | 120 18 | 119 00 | 117 38 | 116 14 | 114 46 | 113 15 | III 40 Ii 00 
10 || 129 21 | 128 16 | 127 125 58 | 124 44 | 123 28 | 122 08 | 120 45 | 119 19 | 117 49 | 116 15 | 114 38 50 
‘20 || 132 44 | 131 40 | 130 33 | 129 23 | 128 09 | 126 53 | 125 33 | 124 09 | 122 41 | 121 09 | 119 33 | 117 52 40 
3O || 136 22 | 135 19 | 134 13 | 133 04 | 131 51 | 130 129 I5 | 127 51 | 126 124 50 | 123 12 | 121 29 30 
40 || 140 14} 139 14 | 138 10 | 137 03 | 135 52 | 134 133 19 | 131 56 | 130 128 54 | 127 15 | 125 29 20 
5O || 144 23 | 143 25 | 142 25 | 141 21 | 140 13 | 139 02 | 137 45 | 136 24 |°134 59 | 133 27 | 131 48 | 130 04 10 

XE OO | 148 47 147 55 6 146 00 | 144 56 | 143 142 38 | 141 21 | 139 58 | 138 28 | 136 53 | 135 11 I oo 
10 |r 152 41 | I5I 51 | 150 58 | 150 02 | 149 00 | 147 54 | 146 43 | 145 27 | 144 142 34 | 140 56 | 50 
20 158 25 | 157 45 | 157 02 | 156 17 | 155 28 | 154 35 | 153 38 | 152 36 | 151 29 | 150 16 | 148 55 | 147 26 40 
‘BO || 163 35 | 163 04 | 162 30 | 161 54 | 161 15 160 33 159 46 | 158 56 | 158 02 | 157 02 | 155 55 | 154 40 | 30 
40 168 57 | 168 35 | 168 11 | 167 45 | 167 18 | 166 49 | 166 17 | 165 42 | 165 93 164 20 | 163 32 | 162 39 20 

XE 50 || 174 26 | 174 15 | 174 03 | 173 50 | 173 36 | 173 21 | 173 04 | 172 46 | 172 172 03 | 171 38 | 171 10 ) XII 10 

h.m.| h. * h.m.| h.m.\ h. a h,m.| hom, | h. “ hk. m.| h.m.| h.m.| h.m. 
| Sunrises... 22 I 5 15 12 o| 5or| 4 4 450} 446| 443] Sun rises, 
Sun sets . 33s AG 6 45 348 52 ae 6 59 7 02 7 7 10 714 717 | Sun sets. 

Sf Oo 4 Oo 4 o 4 / ‘ o¢ of é 4 o 4 t 

Azimuth... 74 42| 73 25| 7207| 7050 32 & 13 66 55 | 65.36 64 17 & $7 61 37 6 16 Azimuth 

leather ata 
y - . : to East when the time is A. M. In South latitude the azimuth is reckoned from South {3 ankencnin: dic oe 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 39°. 

DECLINATION—SAME NAME AS—LATITUDE. 

; 
Dec. | o° | he 2° 3° 4° 5° 6° ie s° 9° | to° | a8° Dec. 

March. April. 

2I | 23, | 26 | 28 | 31 3 5 | 8 | Il 13 | 16 | 19 

September. August. 

Apparent OS es i A MR Os Ig yore, Deh te PE go | 2 | 25 | Apparent 
Time. - ; Time. 
A. M. September. GEAber: 2 Pp, Ir. 

23 26 | 28 I | 4 | 6 | 9 | Ir | 14 | 17 | 19 | 22 

March. i February. 

, ar | 18 6 | 3% | II 8 6 3 | I | 2 | 23 20 

| 
eee es | eae o or or ov or ov or ov or on or h. m. 

| 
| 

| 

| } 

| . 

a fim | Felt | ane Ge Ree tries PW gered Nein it Po wre | Fy Sem eS Sf Be PORSSES Gngenoos 77: 32| 76 46 380 
y tal RE AACR RRS ap REE, BOA Peery ko ic bo -2..-| 81 25] 8039] 79 52[ 79 06| 78 19 20 
50 | minagsicis |» 2.cye cle af sino, vis wield fm a wtarbia ete 85 19! 8433}; 83 46| 8259) 8212] 81 26| 8039] 79 52 10 

VI oOo go 00 | 89 14| 88 27/| 87 40} 8653| 8607] 85 20 33+, 83 46] 8259] 8212] 8r'25 VI oo 
10 || 91 34] 9047/ go0r| 89 14| 8827) 87 41} 86 54 06/ 85 19] 84 32| 83 44| 8257 50 

uy 20 || 9309] 92 22) 91 36] 9049} 9002| 8915| 88 27/ 87 40} 86 52] 86 -. 85 17] 84 29 40 
30 || 94 44| 9357) 93 10] 9223] 91 36} 9049] 9002] 89 14| 88 26) 87 50 | 86 or 30 
40 || 96 20] 95 33| 9446] 9359] 93 12| 9224] 91 36| 9048] 9000) 89 12] 8823] 87 34 20 
50 || 9757] 97 10) 96 22| 95 35| 9448] 9400) 93 12| 9224] 91 35 | 9046} 89 57] 89 08 10 

vil 00 | 98 47 | 9800] 97 12] 9625| 95 37 48 | 9400] 93 11] 9222] 91 32 Vv 00 
10 || ror 13 | 100 26) 99 39] 98 51 | 9803] 97 15 96 26| 95 37 94 48 | 93 58} 93 08] 92 18 50 
20 || 102 54 | 102 07 | II 19 | 100 31 | 99 43 54 | 98 05 | 97 16 26 | 95 36 94 45 | 93 54 40 
30 104 37 | 103 49 | 103 of | 102 13 | IOI 25 | 100 36| 99 46} 98 57 | 98 06 2% 16 25 95 33 - 30 
40 | 106 21 | 105 34 - 46 | 103 57 | 103 09 | 102 I9 | 10r 30 | 100 39} 99 49 98 13 20 
5O || 108 08 | 107 21 | I06 32 | 105 44 | 104 55 | 104 05 | I03 15 | 102 25 | IoI 33 | 100 42] 99 49 3b 10 

| 

VEIE 00 || 109 58 | 109 10 | 108 22 | 107 33 | 106 44 | 105 54 | 105 03 | 104 12 | 103 21 | 102 29 | Lor 36 | 100 42 Iv oo 
10 III 51 | I1r 03 | 110 14 | 109 25 | 108 36 | 107 46 | 106 55 | 106 03 | 105 11 | 104 18 | 103 25'| 102 30 50 
20 || 113 47 | 112 59 | 112 I10.| II 2I | 110 31 | Iog 41 | 108 50 | 107 107 05} 106 I2 | 105 17 | 104 22 40 
30 || 115 47 | 114 59 | 114 I0 | 113 21 | 112 31 | III 40 | IFO 48'| Tog 56'| 109 03 | 108 09 | 107 14 | 106 18 30 
40 || II7 50 | II7 02 | 116 14 | II§ 24 | 114 34 | 113 43 | 12 51 | III 59 | III 05 | Ifo 10 | 10g 15 | 108 18 20 
50 119 58 | 119 10 | 118 22! 117 32} 116 42 | II5 51 | 114 59 | 114 06 | 113 12 | 112 17 | T1I 21 | 110 23 10 

=x 122 If | 121 23 | £20 35 | II9 45 | 118 55 | 118 04 | 117 12 | 116 18 | 115 24 | 114 29 } 113 32 | 112 34 im oo 
10 124 29 | 123 42 | 122 53 | 122 04 | 12% 14 | 120 22 | 119 30] 118 37 | 187 42 | 116 47 | 115 50 | 114 51 50 
20 126 52 | 126 05 | 125 17 | 124 28 | 123 38 | 122 47 | 12t 55 | 121 02 | 120 07 | 119 11 | 118 14 | 117 15 40 
30 129 21 | 128 35 | 127 48 | 126 59 | 126 125 19 | 124 27 | 123 34 | 122 39 | 121 43 | 120 45 | 119 46 30 
40 13I 57 | 131 II | 130 25 | I29 37 | 128 127 58 | 127 06 | 126 13 | 125 I9 | 124 23 123 25 | 122 26 20 
50 134 39 | 133 54 | 133 09 | 132 22 | 131 34 | 130 44 | 129 53 | 129 of | 128 07 | 127 IT | 126 14 } 325 15 10 

x OO 137 28 | 136 45 | 136 00 | 135 15 | 134 28 | 133 39 | 132 49 | 131 58 | 131 05 | 130 I0 | 129 13 | 128 14 Ii 00 
10 || 140 24 | 139 43 | 139 00 | 138 I5 | 137 39 | 136 43 | 135 54 | 135 04 | 134 12 | 133 18 | 132 22 | 131 24 50 
20 143 28 | 142 48 | 142 07 | I4I 25 | 140 41 | 139 56 | 139 09 | 138 20 | 137 30 | 136 37 135 134 4! 40 
30 146 39 | 146 OL | 145 23 | 144 43 | 144 OF | 143 18 | 142 33 | 14% 47 | 140 59 | 140 139 16 ae 2 30 
40 || 149 57 | 149 23 | 148 47 | 148 909 | 147 30 | 146 50 | 146 08 | 145 25 | 144 39 | 143 5I | 143 02 | 142 10 20 
50 || 153 23 | 152 52 | 152 19 | I5I 45 | I5I 09 | 150 32 | 149 53 | 149 13 | 148 31 | 147 47 | 147 00 | 146 12 10 

XI OO 156 56 | 156 28 | 155 59 | 155 28 | 154 56 | 154 23 | 153 49 | 153 12 | 152 34 | 151 54'| 151 13 | 150 28 I oo 
10 10 36 | 160 11 | 159 46 | 159 20 | 158 52 | 158 24 | 157 53 | 157 22 | 156 48 | 156 14 | 155 37 | 154 58 50 
20 164 21 | 164 or | 163 40 | 163 18 | 162 56 | 162 32 | 162 07 | 161 4r | 161 13 | 160 44 | 160 13 | 159 40 40 
30 168 11 | 167 56°] 167 40:| 167 23 | 167 05 | 166 47 | 166 28 | 166 08 | 165 46 | 165 24 | 165 00'| 164 34 30 
40 || 172 05 | 171 55 | I71 44'| 171 33 | I7E 21 | 171 08 | 170 55 | 170 41 | 170.27 | 170 11 | 169 169 37 20 

ME 50 || 176 02 | 175 57 | 175 51 | 175 45 | 175 39 | 175 33 | 175 27 | 175 19 | 175 12 | 175 04 | 174 174 47 Xi 10 

h.m.| hom.\ hom.| Tim. | him. \-h.m.| hom.| tiem. | h.m.| hom. | hom.| hm. ; 
Sun rises. 600] 557| 5 550] §47| 544) 549] 537] 534 3r 27. \n5 24 Sun rises. 
Sunsets . . 6 00 6 03 6 6 Io 6 13 6 16 6 20 6 23 6 26 29 33 6 3 Sun sets. 

Azimuth . 90 00 | 8 4B 87 26 8 08 &%4 st 8% 34 8 16 | 8 59 79 4t B 23 7 05 3 a7 Azimuth 

oe aaa 6 to East when the time is A. M. In North latitude the azimuth is reckoned from North {t o West when thectithe PUM 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 39°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. uz° | 93° | 94° | 15° | 16° | 17° | WS? | 19° | VO° | VEC | VV | 23° Dec. 

April. May. June. 

22 | 25 | 2 e 5 8 | 1 16 | 21 26 I | 10 

August. | july. 

Apparent 22 | 19 16 12) 99). (|S eee te | Re | 3 Apparent 
Time. Time. 
A.M. October. November. December, P.M. 

25 | 28 31 3 | 6 | ro 14 17 22 27 3 | II 

February. January. 

YS Ap 45 12 9 So lore 2% | 25 { 2 |. 16 Fire SS ee 

h. m. « o v oO oF o fr oe pa ae or or o 7 par ofr h. m. 

; ‘ 

; 

/ 

Iv 50 Sei alae ch oals vasa ag [vs satis sioc tae neath ances apleaseeleme lh aadere cetss eb es xk 62 55/| 62 11| 61 26 10 

DMIMEE NCS duice uli ss Ses cna Sone'yp itt dean aala}s bass Selefyann anes 66 44} 6559/ 65 14!] 64 29} 63 43)| 6258 Vil 
SCP) | CREASES eae weeat encase shown ade au 69 49 | 6903] 6817| 67 32 47 | 6601] 6515]! 64 29 50 
OG | ASB 73 40| 7254] 7208] 71 22| 7036] 69 69 04 | 6817| 6731} 6645} 6558 40 
30 76 00} 75 iB 74 27 | 7341 | 7254| 7207| 71 21 | 7034) 69 47) 69 00| 6813| 67 26 30 
40 77 33. { 76 00 | 7513| 74 26| 73 38| 7251| 7204), 71 16[{ 70 29| 69 41; 6853 20 
50 7995 | 7818| 7730) 7643] 7556} 7508} 7420] 7333| 7245| 7157| 71 08| 70 19 10 

Vi oO 80 37 | 7950] 7902/ 7814] 77 26| 7638) 7550} 7501} 7412] 73 23| 7234] 71 45 VI 00 
10 82 09 | 81 21} 80 33] 79 Be 56 | 7807} 7718} 7629] 75 49} 7450| 7400] 73 09 50 
20 83 41 | 8252] 8204) 81 15 26 | 79 36| 7847) 7757} 77°97) 7616) 75 25| 74 34 40 
30 8513 | 84 24| 8335} 8245} 8155 | 8105] 8015] 79 24| 7833) 77 42| 7650] 7558 30 
40 86 45} 85 56] 85 06/| 8416] 53 25 | 8235] 81 43} 8052 00 | 7908} 78 15| 77 22 20 
50 88 18 | 8728 | 8638 | 85 47| 84 84 04 | 8312 | 8220| 81 27 34} 79 41} 78.47 10 

VIk 00 89 52| 8901 | 8810} 8719] 86 27/| 8535] 8442) 83 49 8255 | 820r| 8107] 8012 Vv oo 
10 91 27/| 9035] 89 43| 8851. 8759! 87 06| 86 12 $5 I 84 23 | 83 29 | 8233} 81 37 50 
20 93 03 | 9211 | 9119 | 9026] 89 32| 88 38) 87 43 49 | 8553 | 8457} 8400] 83 03 40 
30 94 41 | 93 48| 9255| 9201 | 9107| g012| 8917] 88 21 | 8724] 8626) 85 28| 84 30 30 
40 9 21} 95 27 a 33 | 9339] 9243| 91 48} 9051 | 89 54| 88 560| 8757} 8658] 85 58 20 
50 98 03 | 97 09 14} 95 18 | 94 22| 93 25| 9227) 91 29| 90 30} 89 30/ 88 29] 87 28 10 

VIII 00 99 47| 98 52| 9757 | 9790] 9603) 9505} 9406) 9307/ 9206) 9105] 9003] 89 00 iv 
10 || tor 35 | 100 39 9943) 98 45| 9747) 9648] 9548! 9447] 9345 | 9242) 91 38| 90 50 
20 || 103 27 | 102 30 | IOI 32 | 100 34 | 99 98 34 | 9733 | 9630) 95 27| 9422) 9317] 92 10 40 
30 105 22 | 104 24 | 103 25 | 102 26 | Ior 25 | 100 24 | 99 21 | 98 17| 97 12| 9606| 9459}! 9350 30 
40 107 2I | 106 22 | 105 23 | 104 22 | 103 21 | 102 18} ror 13 | 100 08 | 99 02| 97 54| 96 44| 95 34 20 
50 Iog 25 | 108 26 | 107 106 24 | I05 21 | 104 17 | 103 If | to2 04 | 100 56 | 99 46! 98 35 | 97 22 10 

ix 00 III 35 | 110 35 | 109 108 31 | 107 27 | 106 21 | 105 14 | 104 05 | 102 55 | IOI 43 | 100 30} 99 I5 Iii oo 
10 113, 52 | 112 51 | 111 Ito 44 | 109 39 | 108 32 | 107 23 | 106 13 | 105 00 | 103 47 | Io2 31 | Ior 14 50 
20 116 15 | I15 13 | E14 10 | 113 05 | III 58 | 110 49 | 10g 39 | 108 27 | I07 13 | 105 57 | 104 39 | 103 I9 40 
30 118 45 | 117 43 | 116 39 | 115 33 | 114 25 | 113 16 | 112 04 | IIo 50| Tog 34 | 108 16 | 106 105 30 
40 I2I 25 | 120 22 | 119 17 | 118 II | I17 02 } 115 51 | 114 38 | 113 23 | II2 05 | IIo 44 | Iog 22 | 107 20 
50 124 14 | 123 II | 122 06 | 120 58 | 119 49 | 118 37 | 117 23 | 116 06 | 114 46 | 113 24 | III 58} II0 30 10 

} 
xX OO 127 13 | 126 10 | 125 05 | 123 58 |, 122 48 | t2r 35 | 120 20 | 119 or 117 40 | 116 16 114 48 | 113 17 Ii 00 

10 130 24 | 129 22 | 128 17 | 127 10 | 125 59 | 124 47 | 123 30 | 122 II | 120 49 | IIg 22 | 117 52| 116 TF 50 
20 133 48 | 132 46 | 131 42 | 130 35 | 129 26 | 128 13 | 126 57 | 125 37 | 124 14 | 122 46 | 121 14] 119 40 
30 137 24 | 136 25 135 22 | 134 17'| 133 08 | 131 56 | 130 41 | 129 21 | 127 57 | 126 30 | 124 56 | 223 19 30 
40 || 141 15 | 1401 139,18 | 138 15 | 137 08 | 135 58 | 134 44 | 133 26 | 132 03 | 130 35 | 129 03 | 127 24 20 
5O || 145>21 | 144 27 | 143°30 | 142 30 | 141 27 | 140 20 | 139 09 | 137 53 | 136 32 | 135 07 | 133 35 | 131 57 10 

XE OO || 149 42 | 148 52 | 148 00 | 147 04 | 146 06 | 145 03 | 143 56 | 142 45 | I4I 29 | 140 06 138 37 | 137 03 “ik 00 
- 10 154 17 | 153 33 | 152 46 | 151 57 | 151 Of | 150 149 07 | 148 02 | 146 52 | 145 36| 144 14} 142 44 50 

20 159 158 29 |.157 49 |-157 07 | 156 22 | 155 34 | 154 42 | 153 45 | 152 44 | I5I 37 | 150 24 | 149 05 40 
30 164 7 163 38 | 163 07 | 162 34 | 161 58 | 161 20 | 160 38 | 159 53 | 159 04 | 158 09 | 157 I0 | 156 04 30 
40 169 18 | 168 59 | 168 37 | 168 14 | 167 50 | 167 23 | 166 54 | 166 22 | 165 47 | 165 cg | 164 26 | 163 39 20 

ME 50 || 174 37 | 174 27 | 174 16 | 174.05 | 173 52 | 173 173 23 | 373. 97 | 172 49 | 172 29 | 172 07) 171 42 XIE 10 

h.m.| h.m.| ho m.| h.m.| h.m.| hom.| hom. hom.| hom.| hom.| hom.| hk. m. 
Sun rises . 52] 517 13] $10] 506) 503) 459) 455) 451) 448) 444) 440] Sun rises. 
Sun sets . 40 43 47 6 50 54 57 701) 7 9 7 99 | 7 %2 716, 720) Sun sets. 

| | | ; 
Dek os Re o 4 o 4 ee, ee 4 ag Aa ee Oo (ep en Gas ; 

Azimuth - || 74 29} 73.20) 7 52 | 70 33 | 69 14 | 67 54 | 66 34) 65 14 | 63 53 | 62 32| 64 tr) 59 49 || Azimuth. 

to East when the time is A. In South latitude the azimuth is reckoned from South te West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 40°. 
DECLINATION—SAME NAME AS—LATITUDE. : 

Dec. o° b Bes 2° 3° 4° 3° 6° aT s° 9° | to° | aE Dec. - 

March, April. 

21 | 23, | 26 | 28 | 31 3 | 5 } 8 | II | 13 | 16 19 

September. August. 

Apparent Souieas Hy 38 | 36. |. 53) Naeem hs 8 go | 2 25 Apparent 
Time. Time. 
A. M. September. | October. P.M. 

23 | 26 | 28 I | 4 6 | 9 1I | 14 17 | 19 22 

March, February. 

21 18 16 | 13 | II 8 | 6 3 | I 26 | 23 20 

hh. m ov ©: Pe oh «OF o: 0 o7 ©: 8 OE 0.97 Oo Ww a a (a tf: ie lh. m,. 

WW BO inn cles clouded cfecte dane s]deschapiloigscdees lege de OR ote saat see etal: Kalas 78 18 | 7732] 76 47 30 
QED es tee cha c niece althine ness oats naipn oi comin enal sai wate teem ----| 81 26] 8040] 7954] 79 08] 78 22 20 
BO ase ctloswant cal ape dade el ee water 85 20] 84 34] 83 48] 8302| 8216] 81 30| 80 43| 7957 10 

Vi oO go 00 | 89 14 | 88 28| 87 42] 8656] 86 10] 85 24] 84 38| 83 5t] 8305] 8218] 81 32 VI oo 
10 g1 36| go 51 | go 04 | 89 18] 88 32] 87 46| 8700] 8613] 85 27 40} 8353] 83 06 50 
20 || 93 13| 92 27] 9141 | 9055] 9008] 89 21 35 | 8749] 87 02 15 | 85 28 | 84 4o 40 
30 94 50 | 9404] 93 18 | 9232] 91 45 | 9059] 90 12 25 | 88 87 50 % 3 86 15 30 
40 || 96 28 P 95 42| 94 94.09] 93 22] 9236] 9149] 9101 | 9014] 89 26 87 50 20 
50 || 98 07| 97 20] 9634] 9547] 9500} 9413] 93 26] 9239] 91 51 | 9103] 9014 | 89 25 10 

Vil 46 | 99 00| 9813] 97 96 40 | 9552] 9505] 9417] 93 92 40 | 91 51 | 9102 Vv oO 
10 || ror 27 | 100 41 | 99 54| 9907] 98 20] 97 33| 9645] 9556] 95 94 19 | 93 30| 92 40 _ 50 
20 || 103 10-| 102° 24 | 101 37 | 100 50 | 100 02 | 99 14] 98 26| 97 37] 9649| 9559] 9599} 94 19 || © 40 
30 104 55 | 104 08 | 103 21 | 102 34 | 101 46 | 100 58 | 10009 | 99 20] 98 31] 97 41 51 | 96 00 30 
40 106 41 | 105 54 | 105 07 | 104 20} 103 32 | 102 44 | 101 55 | 101 05 | 100 15 | 99 25| 98 34 | 97 43 20 
50 108 30 | 107 43 | 106 56 | 106 08 | 105 20 | 104 31 | 103 42 | 102 52 | 102 02] 101 II | 100 20 | 99 29 10 

VIII OO IIO 22 | 109 35 | 108 47 | 108 00 | 107 II 106 22 | 105 33 | 104 43 | 103 52 | 103 ot | 102 og | 101 16 iv oo 
10 112 16 | III 29 | 110 42 | 109 54 | 109 05 | 108 16 | 107 26 | 106 36 | 105 44 | 104 104 00 | 103 07 50 
20 114 14 | 113 27 | 112 39 | III 51 | III 02 | 110 13 | 109 23 | 108 32 | 107 40 | 106 48 | 105 55 | 105 Ol -40 
30 116 15 | 115 28 | 114 41 | 113 113 04 | 112 14 | III 23 | 110 32 | 10g 4o | 108 48 | 107 54 | 106 59 30 
40 || 118 21 | 117 34 | 116 46 | 11 II5 09 | 114 19 | 113 29 | 112 37 | III 45 | ITO 51 | 109 57 | 109 02 20 
50 120 30 | 119 43 | 118 56 | 118 08 | 117 19 | 116 29 | 115 38 | 114 46 | 113 54 | 113 00 | I42 05 | III Io 10 

ix 00 122 44 | 121 58 | 121 10 | 120 22 | 119 33 | 118 43 | 117 53 | 117 OF | 116 08 | 115 14 114 1g | 113 22 iii 00 
10 125 03 | 124 17 | 123°g0 | 122 42 | I2I 53 | 121 04 | 120 13 | 119 21 | 118 28 | 117 34 | 11 8 1I5 41 50 
20 127 27 | 126 42 | 125 55 | 125 08 | 124 19 | 123 30 | 122 39 | 121 47 | 120 54 | 120 00 | 119 04 | 118 07 40 
30 129 57 | 129 12 | 128 26 | 127 40 | 126 52 | 126 02 | 125 12 | 124 20 | 123 27 | 122 33 | 121 37 | 120 40 P 30 
40 132 33 | 131 49 | 131 04 | 130 18 | 129 31 | 128 42 | 127 52 | 127 or | 126 08 | 125 14 | 124 Ig | 123 22 20 
5O || 135 15 | 134 32 | 133 48 | 133 03 | 132 I7 | 131 29 | 130 40 | 129 49 | 128 58 | 128 04 | 127 09 | 126 12 10 

xX OO 138 04 | 137 23 | 136 40 | 135 56} 135 11 | 134 24 | 133 36 | 132 47 | 131 55 | 131 03 | 130 08 | 129 12 II 0o 
10 I4I 00 | 140 20 | 139 39 | 138 56 | 138 12 | 137 27 | 136 41 | 135 53 | 135 03 | 134 11 | 133 18 | 132 22 50 
2O || 144 03 | 143 24 | 142 45 | 142 05 | 141 23 | 140 39 | 139 55 | 139 08 | 138 20 | 137 30 | 136 38 | 135 44 40 
30 147 12 | 146 36 | 145 59 | 145 21 | 144 41 | 144 00 | 143 18 | 142 34 | 141 48 | 141 00 | 140 Io | 139 18 30 
40 150 29 | 149 56 | 149 21 | 148 148 09 | 147 30 | 146 51 | 146 09 | 145 26 | 144 41 | 143 54 | 143 05 20 
50 || 153 52 | 153 22 | 152 51 | 152 18 | I5I 45 | 151 09 | 150 33 | 149 55 | 149 15 | 148 33 | 147 49 | 147 04 10 

XI OO || 157 22 | 156 55| 156 28 | 155 59 | 155 29 | 154 57 | 154 24 | 153 50 | 153 14] 152 37 | I5I 57 | 151 16 1 00 
10 160 58 | 160 35 | 160 II 159 46 | 159 20 | 158 53 | 158 25 | 157 55 | 157 24 | 156 51 | 156 16 | 155 40 50 
20 164 40 | 164 21 | 164 or | 163 41 | 163 I9 | 162 57 | 162 33 | 162 161 43,| 161 15 160 46 | 160 16 40 
3O || 168 26 | 168 11 | 167 56 | 167 40 | 167 24 | 167 06 | 166 48 | 166 29 | 166 09 | 165 48 | 165 26 | 165 02 30 
40 || 172 15 | 172 05 | 171 55 | 171 44 | 171 33 | 171 21 | 171 09 | 170 56 | 170 43 | 170 28 | 170 13 | 169 56 , 20 

XE 5O || 176 07 | 176 02 | 175 57 | 175 5I | 175 46 | 175 40 | 175 34 | 175 27 | 175 20 | 175 13 | 175 95 | 174 57 XIr 10 

: h.m.| hom. | him.| him.| h.m.| h.m.| him. | h.m.| him. | him h.m.|\ him. 2 
Sun rises. . . 6 00 5 57 5 53 5 50 5 47 5 43 5 40 5 36 StS5 5 29 he 235 Sun rises, 
Sunsets... 6 00 6 03 6 07 6 Io 6 13 6 17 6 20 6 24 6 27 6 31 34 38 Sun sets. 

Azimuth... 90 oo | 88 42 & 23 % os 84 46 8 2 | $2 09 80 st 9 32 8 13 6 84 5 35 Azimuth. 

In North latitude the azimuth is reckoned from North { 
to East when the time is A, M. 
to West when the time is P. M. 



93 

TRUE BEARING OR AZIMUTH. 

ae 

eS A 

LATITUDE 40°. 

DECLINATION—SAME NAME AS—LATITUDE. 

| 
Dec. 12° | 43° | 14° | 15° | 16° | 17° | 28° | 19° | 2O° | VAC | VV | V3s° | Dec. 

April. May. June. | 

22. | 25 28 I 5 | 8 | 12 16 | 2I 26 I | to |} 

. 
August. July. 

Apparent Pipe miei. Mb w- } 9. fs fa B) «4 | 9 | 2 | 3 | Apparent 
Time. Vime. 
A.M. October. November. December. P. 1. 

25 28 | hg | es | 6 to 14 | 17 22 | 27 3 II 

February. January. 

18 | 15 ; 12 | 9 | 5 2 29 25 | 21 16 | 0 2 

h. 7. fe} , °o , ° f x ° , ° ’ °o , ° , ° ‘ ° , °o ‘ ° ‘ 9 , h. Mm. 

"oo. Bens Cee rere, aaa ae Secor bere ticnr Weal eos See eara PRED aobs Meal sce sa oc advanet see 59 53 20 
DS! | ee eee, IBN | Pe reaey les a ERE. ee Aer Ae Steet 63 40| 6256| 6212] 61 28 10 

nA | Pages Bares cl RAD Bhs Bee PRPS eae 66 44| 6600] 65 15 31 | 63 47| 63 02 VII oO 
10 FE Er pe y Be «----| 7034| 6949] 69 04| 68 19| 67 34/| 66 49 04 | 65 19| 64 34 50 
20 || 74 26) 7340| 7255| 7210] 71 25| 7039] 69 54| 6908 | 68 23| 6737] 6651 | 6605 40 
30 76 02| 75 16| 7430] 7344| 7258| 7212| 71 26| 7040; 6954!/ 6908] 68 21 | 67 35 30 
40 | 7737| 7651| 76% 7 18) 74 32| 7345} 7259| 7212} 71 25| 7038) 6951 | 69 04 20 
50 || 7911 | 78 25| 77 38 51 | 7604] 7517| 7430} 7343] 7256) 7208] 71 20} 7032 10 

vi 80 45| 7958| 7911] 78 24| 7737| 7649| 760r| 7513| 74 26| 7337] 7248) 7159 Vi 00 
10 || 8219] 8132] 8044| 7957) 7999 20| 77 32 ie 43 | 7554| 75°5| 7416| 73 26 50 
20 83 52| 8305| 8217| 81 29| 8040 51} 79 02| 7813| 77 23| 7633) 7543] 7453 40 
30 85 27| 8439] 8350] 8301} 8212} 81 23} 8033] 79 43| 7853| 7802| 7711 | 7619 30 
40 87 ot | 86 12| 85 23| 84 34| 83 44| 8254] 8204| 81 13| 8022} 79 30| 78 38| 77 46 20 
50 36 | 87 47 86 07 | 8517] 84 26| 8335] 8243] 81 5t| 8059] 8006| 79 13 10 

VII 00 90 13 | 89 23} 88 87 42| 8651} 8559] 8507] 841 83 22} 82 28] 81 34] 80 40 Vv oo 
10 || 91 50| 9059] 90 89 17 | 88 25| 87 33 88 40} 85 | 53 | 83 58| 83.03] 8208 50 
20 || 93 28] 9237] 91 46| 9053] 9001 | 8907| 8814} 87 19 24 | 85 29 33 | 83 36 40 
30 || 9509] 9417] 93 24| 9231| 9138| 9044| 8949| 8854| 87 58| 87 o1 04 | 85 06 30 
40 SI} 95 38 3 05 | 94 11 | 93 17| 9222] 91 26) 9030) 8933/| 8835) 8737| 8637 20 
50 35°| 97 42 48 | 95 54| 9458] 9402] 9305] 9208/ 9110} gorr| 8911} 88 Io 10 

VIE 00 | 100 23 | 99 98 34| 9738 | 9642! 95 45/| 9447] 93 48| 9249) 91 48| 9047) 8945 iv 
10 || 102 13 | 101 18 | 100 22| 99 26| 98 29/ 97 31] 9632] 9532] 9431 | 93 29| 92 26| gf 22 50 
20 || 104 06 | 103 11 | 102 14 | Ior 17 | 100 19] 99 19] 98 19] 9718] 9616} 9512] 9408] 93 02 40 
3O || 106 04 | 105 08 | 104 Io | 103 12 | 102 12 | 101 12| too 15 | 99 08| 98 04] 9659] 9553] 94 46 30 
40 || 108 06 | 107 09 | 106 10 | 105 II | 104 10 | 103 09 | 102 06 | Ior 02 | 9957] 9850] 97 42/ 96 33 20 
50. || 110 13 | 109 15 | 108 16 | 107 15 | 106 14 | 105 11 | 104 07 | 103 or | 10r 54 | 100 46 | 99 36 98 25 10 

1X OO || 112 25 | 111 26 | 110 27 | 109 25 | 108 22 | 107 19 | 106 13 | 105 06 103 57 | 102 47 | 101% 36 | 100 22 ik 00 
10 114 44 | 113 44 | 112 43 | III 41 | 110 37 | 109 32 | 108 25 | 107 17 | 106 06 | 104 54 | 103 4: | I02 25 50 
20 117 09 | 116 09 | 115 07 | 114 04 | 113 00 | I1r 53 | IIo 45 | 109 35 | 108 22 | 107 09 | 105 53 | 104 35 40 
30 || 119 42 | 118 41 | 117 39 | 116 35 | 115 30 | 114 22 | 113 13 | 112 OF | IIo 47 | 109 32 | 108 14 | 106 53 30 
40 || 122 23 | 121 22 | 120 20 | 119 15 | 118 117 00 | 115 50 | I14 37 | 113 22 | 112 04 | II0 44 109 2t 20 
50 125 13 | 124 13 | 123 @o | 122 05 | 120 11g 49 | 118 37 | I17 23 | 116 06 || 114 47 | 113 25 | ITI 59 10 

X OO | 128 14 | 127 13 | 126 11 | 125 06 | 123 59 | 122 49 | 121 37 | 120 22 | 119 03 | 117 42 | 116 18 | 114 51 IE 00 
10 || 131 25 | 130 25.| 129 23 | 128 {9 | 127 13 | 126 02 | 124 50 | 123 34 | 122 15 | 120 53 | 119 27 | 117 57 50 
20 || 134 133 50 | 132 49 | 131 45 | 130 39 | 129 30 | 128 18 | 127 02 | 125 42 | 124 19 | 122 52 | Tar 21 40 
30 138 24 | 137 27 | 136 28 | i35 134 22 | 133 13 | 132 02 | 130 47 | 129 28 | 128 05 | 126 37 | 125 04 30 
40 || 142 13 | 141 19 | 140 22 | 139 23 | 138 20 | 137 14 | 136 05 | 134 51 | 133 33 | 132 II | 130 44 | 129 11 20 
50 146 16 | 145 25 | 144 32 | 143 36 | 142 37 | 141 34 | 140 27 | 139 16 | 138 OF | 136 41 | 135 16] 133 45 10 

XE OO | 150 32 | 149 46 | 148 57 | 148 05 | 147 11 | 146 12 | 145 10 | 144 05 | 142 53 | 141 38 | 140 16 | 138 48 I 00 
10 155 02 | 154 21 | 153 37 | 152 52 | 152 03 | 151 11 | 150 15 | 149 15 | 148 IO | 147 OF | 145 45 | 144 24 . 50 
20 159 44 | 159 10 | 158 33 | 157 54 | 157 13 | 156 28 | 155 40 | 154 49 | 153 53.| 152 52 | I5I 47 | 150 34 40 
3O || 164 37 | 164 10 | 163 42 | 163 11 | 162 162 04 | 161 25 } 160 44 | 160 00 | 159 II on {7 | 157 18 30 
40 || 169 169 2I | 169 o1 | 168 40 | 168 18 | 167 53 | 167 27 | 166 58 | 166 27 | 165 52 | 165 15 | 164 33 20 

XE 50 | 174 174 39 | 174 29.| 174 18 | 174 06 | 173 54 | 173 40 | 173 25 | 173 09 | 172 51 | 172 32 | 172 I0 XII 10 

ARBRE | hem. | hem. | hem. hm. | h.m.| hom. | h.m.| hom. | hm.| hom. | hem.| hom. : 
tun ones eee 15| 5 12 04 or] 457| 453| 449] 445| 441] 437 || Sunrises. 

Sun sets . | 6 41 pe 6 es 2 sé 59 7 03 7 07 vas: 715 7 19 7-24 Sun sets. 

Azimuth. . | 74 15 p 55 yt 35 jo is 8&8 55 34 6 3 64 $x 63 29 62 06 | 60 B 59 20 || Azimuth. 

to East when the time is A. M. 
In South latitude the azimuth is reckoned from South to West. when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 41°. : 
DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° 4° 2° 3° 4° 5° 6° fo | &° | 9° | no° | wae Dee. 

March. April. 

2I 23 26 28 31 3 5 | 8 Il | 13. | 16 19 

September. August. 

Apparent 23 21 18 16 13 SM Se a A) 30 | 28 | 25 Apparent 
Time. mS Time, 
A.M. September. : October. P.M. 

23 26 28 I 4 | 6 9 “ASE | 34 | 17 | 19 | 22 
\ 

March. February. 

21 18 16 13 II 8 6 | 3 | 1 26 | 23 | 20 

he. m. or Gr 2 or or Or (ft or ofr Sees Oo -/ or or h. m. 

WV BOs Wass cS dshe a osn Tp cates Sika Pe etal aia ah isis bia A] Oe Nine «pha Roscheielite sss 78 18 | 77.34} 76 49 30 
em | oa aets SMETANA rg nytt Benet sys ay wits einige emacs 82 12 81 27| 8042| 79 56| 79 11 | 78 26 20 
| a need Merril flor its os ca 85 21 | 8435! 8350] 8306| 8219] 81 34] 80 80 03 10 

VI OO oo | 8915} 88 87 44 | 86 59 | 8613] 85 28| 84 42] 8357] 83 11] 82 25 | 81 39 VI OO 
10 gt 38 | 9053] 90 89 22 | 88 37| 8751 | 8706| 8620] 85 34 | 84 48] 84 02] 83 16 50 
20 93 17 | 9232! 91 46| 91 01} 9015] 89 29; 88 44| 8758) 87 11 | 8625] 85 38| 84 52 40. 
30 94 94 11 | 93 25| 9240] 91 54! 91 08} 90 22) 89 36] 88 49} 8803] 87 16] 86 28 30 

40 96 36} 95 51 | 9505] 9419] 93.33] 9247] 9201 | 91 14] 90 27| 89 40} 88 53| 88 06 20 
50 98 17 | 97 31 45 | 9559} 9513| 9427] 93 40| 9254] 9206] 91 19] 9031 | 89 43 10 

VEE 00 || 9958| 9913| 98 27| 9741 | 9655| 9608] 95 21 | 94 34] 9347] 9259] 9210] 91 22 Vv 00 
10 Ior 41 | 100 56 | 100 10} 9g 2 98 37 | 975°] 9703] 9616] 95 28 | 94 40} 93 51 | 93 02 50 
20 103 26 | 102 40 | Ior 54 | 101 too 21 | 99 34| 98 47 | 9759] 97 11 | 96 22] 95 33 44 40: 
30 105 12 | 104 26 | 103 40 | 102 54 | 102 07 | I0L 20 | 100 32 | 99 44] 9855 | 9806] 97 17 27 30 
40 107 OI | 106 15 | 105 28 | 104 42 | 103 55 | 103 07 | 102 19 | 10r 31 | 100 42 | 99 52| 9902] 98 12 20 
50 108 51 | 108 05 | 107 Ig | 106 32 | 105 45 | 104 57 | 104 09 | 103 20 | 102 31 | 10K 4I | 100 51 | 99 59 10 

VIII OO I10 45 | 109 59 | 109,13 | 108 26 | 107 38 | 106 50 | 106 o1 | 105 12 | 104 23 | 103 32 | 102 41 101 50 Iv 00 
10 112 41 | III 55 | 111 09 | 110 22 | 109 34 | 108 46 | 107 57 | 107 08 | 106 18 |-105 27 | 104 35 | 103 43 . 50 
20 114 40 | 113 54 | 113 08 j 112 21 | III 33 | 110 45 | 109 55 | 109 06 | 108 15 | 107 106 32 | 105 39 40 
3O ||| 116 43 | 115 57 | 115 11 | 114 24 | 113 36 | 112 47 | ITI 58 | 111 08 | Ito 17") Tog 108 33 | 107 40 30 
40 || 118 50 | 118 04 | 117 18 | 116 31 | 115 43 | 114 54 | 114 05 | 113 I5 | 112 24] IIE 32"| ITO 39°} 109 45 20 
50 I2I or | 120 15 | 119 29 | 118 42 | 117 54 | 117 06 | 116 16 | 115 26 | 114 35 | 113 43 | 112 49 | TII 55 10 

1x OO 123 16 | 122 31 | 12% 45 | 120 58 | 120 II | 119 22 | 118 32 | 117 42 | 116 51 | 115 58 | 115 04 | 114 IO iit oo 
10 125 36 | 124 51 |: 124 06 | 123 19 | 122 32 | 121 44 | 120 54 | 120 04 | 119 12 | 118 20 | 117 26 | 116 31 50 
20 128 or | 127 17 | 126 32 | 125 46 | 124 59 | 124 I1 | 123 22 | 122 32 | I2k 40 | 120 47 | 119 54 | 118 58 40 
30 130 32 | 129 48 | 129 04 | 128 19 | 127 32 | 126 45 | 125 56 | 125 06 | 124 15 | 123 22 | 122 28 | 121 3 30 
40 133 08 | 132 25 | 131 42 | 130 57 | 130 I2 | 129 25 | 128 37 | 127 47 |-126 56 | 126 04 | 125 11 | 124 I 20 
5O ||| 135 51 | 135 09 | 134 27 | 133 43 | 132 58 | 132 12 | 131 25 | 130 36 | 129 46 | 128 55 | 128 02 | 127 07 10 

x oO 138 39 | 137 59 | 137 18 | 136 36 | 135 52 | 135 07 | 134 21 | 133 34 | 132 45 | 131 54 | 131 02 | 130 08 il 
10 141 34 | 140 56 | 140 16 } 139 35 | 138 54 | 138 10 | 137 26 | 136 4o | 135 52 | 135 02 | 134 I1 | 133 18 50 
20 144 360 | 143 59 | 143 22 | 142 43 | 142 03 | I4I 21 | 140 39 | 139 54 | 139 08 | 138 21 | 137 31 | 136 40 40 
30 147 44 | 147 10 | 146 34 | 145 58 | 145 20 | 144 41 | 144 00 | 143 18 | 142 34 | 141 49 | 141 02 | 140 12 30 
40 150 59 | 150 27 | 149 54 | 149 20 | 148 45 | 148 09 | 147 31 | 146 52 | 146 IO | 145 28 | 144 143 57 20 
50 154 20 | 153 5I | 153 21 | 152 50 | 152 18 | 151 44 | I5I IO | 150 34 | 149 56 | 149 17 | 148 43 147 53 10 

_ XI 00 157 47 | 157 22 | 156 55 | 156 28 | 155 59 | 155 29 | 154 58 | 154 26 | 153 52 | 153 17 | 152 40 | 152 OF I 00 
10 161 20 | 160 58 | 160 35 | 160 12 | 159 47 | 159 21 | 158 158 26 | 157 57 157 26 156 54 156 20 50 
20 164 57 | 164 39 | 164 21 | 164 OL | 163 41 | 163 20 | 162 58 | 162 35 | 162 10 | 16 45 | 161 18 | 1 49 40 
30 168 39 | 168 26 | 168 12 | 167 56 | 167 41-| 167 25 | 167 08 | 166 50 | 166 31 | 166 11 | 165 50 | 165 30 
40 172 24 | 172 15 | 172 05 | 171 55 | 171 45 | 171 34 | 171 22 | 171 10 | 170 57 | 170 44 | 170 30 | 170 % 20 

XI (50 176 12 | 176 07 | 176 02 | 175 57 | 175 52 | 175 46 | 175 40 | 175 34 | 175 27 | 175 21 | 175 14 | 175 XIE 10 

h.m.| him.| h.m.\ h.m.\| h.m.| h.m.| h.m.| him h.m.| h.m.| h.m h.m. ; 
Sun rises . 6 00 5 57 5 53 5 50 5 46 5 43 5 39 3 35 5 32 5 28 5 25 5 21 Sun rises. 
Sun sets . 6 00 6 03 6 07 6 10 6 14 6 17 6 21 25 6 28 6 32 6 35 6 39 Sun sets. 

Azimuth . go oo | 88 40 87 21 | 86 o1 84 42 &% 22| 8202| 80 42 79 22 8 02 6 42 5 2 Azimuth. 

In North latitude the azimuth is reckoned from North 
to East when the time is A. M. 
to West when the time‘is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 41°. 
DECLINATION—SAME NAME AS—LATITUDE. 

Dec. B2° | 13° | 14° | 15° | 16° | 17° | 28° | 19° | SO° | VAP | VB | Vs° Dee. 

April. May. | June. 

22 | 25 | 2 | en ee ee ae 5 | 1 | 10 
| 

August. July. 

Apparent 04 UMS ip (ne RM ae <2 fe a a ed atm ob x9)! ta" [13 | Apparent 
Time. 7 Time. 
A.M. October. November. | December. P.M. 

25 | 28 | 3! 3 6 | Ie OLS 17 | 22 7 feel | ee | II 

| 
February. : January. 

18 | 15 12 9 | 5 | 2 29 25 21 | 16 | 10 2 

h. m. (ae 4 of of ov ° , ° , Qo 8 bce 8 or o r ovr o h. m™m. 

- | 

MPR MRMR Seat ortid fies bast cola os chee Pode baeishi nt tans) ecnidn 2s ole ncemeawlee Wane telbar aber lacs loaib « s 60 36 | 59 54 20 
MERE a A tea es daleol ss tealee eas yes lioe ne te sakes oul aaee see eebractente 63 4¢ | 6257| 6214] 61 31 10 

MP sro ia hal doties \ sche ohn oe [ca sene eles ass ce 67 29 | 6645] 6601) 6517| 6434! 63 50)| 63 06 VIE OO 
ME Ses isadl ois-cisa pis 3] oo 0's ays 70 35 | 69 50 ® 69 06| 68 22| 67 38 66 09 | 65 24| 64 40 50 

° 20 % 26| 73 41| 7257| 7212] 71 28] 7043| 69 58| 69 13| 68 25) 67 43 66 12 40 
30 o4| 7519| 7434] 7349| 7303| 7218] 71 32| 7047| 7001} 69 16| 6830) 67 44 30 
40 7741 | 7655 | 7610] 75 24| 7439] 7353| 73°7| 7221} 7135 | 7048) 7oor| 6915 20 
50 7917 | 7830 | 77 45 59} 7613] 75 27| 7449) 7354] 7397| 7219) 71 32| 7945 10 

vI 80 53 | 8007] 79 21] 78 34| 7747| 7790] 7613] 75 26| 7438] 7351 | 7393| 72 14 VI 00 
10 82 29 | 81 42| 8055| 8008] 79 21 | 7834| 7746) 7658 to | 75 21 |: 74 32| 73 43 50 
20 05 | 83 18| 8231] Sr 43] 80 80 07.| 79 19| 7830} 77 41 | 7652) 7602/ 75 12 40 
30 85 41 | 84 54| 8406] 8318} 8228| 8140} 8051 02 r2 |. 78 22 | 77:32| 76 41 30 
40 87 18 | 8630] 85 41 | 8453| 8404] 83 14| 82 24| 81 34| 8044] 7953] 7901 | 78 10 20 
50 88 55 | 88 06| 8717] 86 28| 85 39| 84 48] 8358] 8307] 8216|] 81 23| 8031} 79 39 10 

E VIL OO 90 33] 89 44| 8855} 8805| 8714] 8624] 85 32] 84 40/ 83 48) 8255] 8202) 81 08 Vv oo 
10 92 13 | 91 23| 9033] 8942} 8851] 8759] 8707] 86 15 5 22| 84 28| 83 33) 82 39 50 
20 93 54 93 03 | 9212] 91 21] 9029) 89 37/| 88 44] 87 50 86 56 | 8607 | 85 06} 84 Io 40 
30 95 30} 9445] 93 54| 9302| 9209] 91 16) go 22/ 89 27/ 8832] 8736) 8640) 85 43 30 
40 97 21 29 | 95 371 94 44| 9350] 9256| 9201] 91064 9010] 8913) 8815] 87 17 20 
50 99 98 15 | 97 22| 96 29) 9534) 9439) 9345] 9247] 91 49) 90 51 89 52) 88 52 10 

VIIE OO || 100 57 | 100 of Io} 9816] 97 21 | 9625) 95 28| 94 30/ 93 31] 9232] 91 32| 90 30 Iv 00 
10 102 56 | or 56 | 10 02 | 10006] 9910} 98 13| 9715! 9616) 95 16] 9415 | 93 14| 9211 50 
20 104 46 | 103 51 | 102 56 | 102 00 | 10% 03 | 100 05 | 99 05 | 98 05) 97 04 02); 9459) 93 54 40 
30 106 46 | 105 51 | 104 54 | 103 57 | 102 59 | 102 00 | 101 00 98 56 | 9752) 9647! 954! 30 
40 108 50 | 107 54 | 106 57 | 105 59 | 105 00 | 104 00 | 102 58 | 101 56 | 100 52 98 40 | 97 32 20 
50 110 59 | 110 03 | 109 05 | 108 0€ | 107 07 | 106 05 | 105 02 | 103 58 | 102 53 | Tor 46°| 100 37 | 99 28 10° 

1x oOo 113 14 | 112 17 | 111 18 | 110 19 | 109 17 | 108 15 | 107 11 | 106 06 | 104 10. 102 40 | IOI 29 Ili 00 
. 10 115 34 | 114 37 | 113 38 | 112 37 | 111 35 | 110 32 | 109 27 | 108 20 | 107 12”| 206 02 | 104 49 | 103 36 50 

118 02 | 117 03 | 116 04 | 115 03 | 114 00 | 112 55 | III 49 | 110 41 | 109 31 | 108 Ig | 107 05 | 105 50 40 
30 126 36 | 119 38 | 118 38 | 117 36 | 116 33 | 115 11g 20 | 113 II | III 59 | 110 46 | 109 30 | 108 12 30 
40 123 19 | 122 20 | 121 20 | 120 18 | 119 14 | 118 116 59 | 115 49 | 114 37 | 113 21 | 112 04 | 1IO 44 20 
50 126 11 | 125 12 | 124 12 | 123 10 | 122 05 | 120 59 | 119 50 | 118 38 | 117 24 | 116 07 | 114 49 | 113 26 10 

| x 129 12 | 128 14 | 127 14 | 126 12 | 125 08 | 124 oF | 122 51 | 121 39 | 120 25 | 119 07 | 117 46 | 116 22 II 
‘ 10 132 23 | 131 27} 130 27 | 129 26 | 128 22 | 127 15 | 126 06 124 54 | 123 38 | 122 20 | 120 58} 119 32 50 

20 135 46'| 134 51 | 133 53 | 132 52 | 131 49 | 130 44 | 129 35 | 128 23 | 127 07 | 125 48 | 124 26 | 122 59 40 
3 30 139 21 | 138 27 | 137 31 | 136 33 | 135 31 | 134 27 | 233 19 | 132 08 | 130 54 | 129 35 | 128 13 | 126 45 30 
, 40 143 08 | 142 17 | 141 24 | 140 28 | 139 28 | 138 26 | 137 21 | 136 12 | 134 59 | 133 42 | 132 20 | 130 20 
: 50 147 08 | 146 20 | 145 30 | 144 37 | 143 42 | 142 43 | 141 41 | 140 35 | 139 25 | 138 10 | 136 51 | 135 10 

é XI i51 19 | 150 37 | 149 51 | 149 03 | 148 11 | 147 17 | 146 20 | 145 18 | 144 13 | 143 03 | 141 47 | 140 27 I 
10 155 44 | 155 06 | 154 26 | 153 43 | 152 57 | 152 09 | 151 18 | 150 23 | 149 23 | 148 20 | 147 II | 145 57 50 

: 20 || 160 20 | 159 48 | 159 14 18 3 158 00 | 157 19 | 156 35 | 155 47 | 154 57 | 154 OL | 153 02 | I51 56 40 
} 30 165 05 | 164 40 | 164 14 | 163 46 | 163 16 | 162 43 | 162 09 | 161 31 | 160 S51 | 160 06 | 159 18 | 158 25 30 
: 40 I 169 42 | 169 24 | 169 04 | 168 44 | 168 21 | 167 57 | 167 31 | 167 93 166 32 | 165 58 | 165 20 20 

XE 50 || 174 174 49 | 174 40 | 174 30 | 174 20 | 174 08 | 173 56 | 173 42 | 173 28 | 173 12 | 172 54 | 172 35 xii 10 

- h.m.\ him | him. | hom. | him. \ hom. \ hom. | hom. | hom. | hom. | hom. | hom. 
_ Sun rises. ‘ 517 514 5 10 5 06 5 02 458 4 54 4 50 4 46 4 42 4 38 4 33 || Sun rises 
Sun sets . 43 64 0 50 6 54 58 7 02 7 06 7 10 714 7 18 7 22 7 27 \| Sun sets. 

4 ° ° ‘ 
Azimuth. . . 54 or 52 4o Sr is & 37 68 35 & i2 65 50 27 &3 03 8: 39 60 14 $8 49 Azimuth. 

. : : to East when the time is A. M. : In South latitude the azimuth is reckoned from South{ to West when the timeis P.M 
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FRUE BEARING OR AZIMUTH. 

LATITUDE 42°. * 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° 1° 2° | 3° | 4° 5° 6° i fo s° 9° | 10° | 19° Dec. 

March. April. 

21 | 23 | 26 | 28 31 3 | 5 | 8 | II | 13 | 16 | 19 

September. August. 

Apparent 23 | 2t | 8 | 1 | 13 | 10 | 8 | 5 | 2 30 | 23 | 25 Apparent 

Time. Time. 
A.M. September. October. P.M. 

23 | 26 | 28 I | 4 6 | 9 | II | 14 | 17 | 19 | 22 

March, £ February. 

ar | 18 | AS Fl ag | II | 8 | 6 ee. | I 26 | 23 | 20 

h. ™. 8 of of ° , o # xe. Oi o fr or" Oo ff Sy TF. ° / h. m. 

le 

Vv 30 30 
40 20 
50 10 

vi oo Vi OO 
10 50 

- 20 40 
30 30 
40 20 
50 10 

Vil OO Vv oo 
10 50 
20 40 
30 30 
40 20 
50 10 

Vili OO 11I 07 | IIo 22 | 109 37 | 108 51 | 108 04 | 107 17 | 106 30 | 105 42 | 104 53 | 104 04 | 103 14 | 102 23 iv 
10 113 05 | 112 20 | 111 35 | 110 49 | 110 02 | 109 15 | 108 27 | 107 39 | 106 50 | 106 00 | 105 10 | 104 18 50 
20 115 06 | 114 21 | 113 36 | 112 50] 112 03] III 16 | 110 28 | 109 39 | 108 50 | 108 00} 107 09 | 106 17 40 
30 117 11 | 116 26 | 115 40 | 114 54 | 114 08 | 113 20 | 112 32 | III 43 | 110 54 | 110 03 | 109 12 | 108 20 30 
40 119 19 | 118 34 | 117 49 | 117 03 | 116 17 | 115 29 | 114 41 | 113 52 | 113 02 | 112 II | III 20 | Ifo 27 20 
50 121 31 | 120 47 | 120 02] 119 16 | 118 29 | 117 42 | 116 54 | 116 05 | 115 15 | 114 24 | 113 32 | 112 39 10 

1X 600 123 47 | 123 03 | 122 19 | 121 33 | 120 47 | 120 00 | 119 11 | 118 22 | 117 32 | 116 41 | 115 49 | 114 56 Ail 
10 126 125 25 | 124 41 | 123 56 | 123 10 | 122 23 | 121 35 | 120 46 | 119 56 | I19 04 | 118 12 | 117 I 50 
20 128 34 | 127 51 | 127 08 | 126 23 | 125 37 | 124 51 | 124 03 | 123 15 | 122 25 | 121 34 | 120 42 | I19 4 40 
30 13I 05 | 130 23 | 129 40 | 128 56 | 128 11 | 127 25 | 126 38 | 125 50 | 125 of | 124 10 | 123 18 | 122 24 30 
40 133 42 | 133 oF | 132 19 | 131 36 | 130 52 | 130 06 | 129 20 | 128 32 | 127 43 | 126 53 | 126 oF | 125 08 20 
50 136 24 | 135 44 | 135 03 | 134 21 | 133 38 | 132 54 | 132 09 | 131 22 | 130 34 | T29 44 | 128 53 | 128 00 19 

X OO || 139 13 | 138 34 | 137 55 | 137 14 | 136 32 | 135 49 | 135 05 | 134 19 | 133 32 | 132 44 | 131 53 | 131 02 ll 00 
10 142 07 | 141 30 | 140 52 | 140 13 | 139 33 | 138 51 | 138 09 | 137 25 | 136 39 | 135 52 | 135 03 | 134 12 50 
20 145 08 | 144 33 | 143 57 | 143 19 | 142 41 | 142 02 | 141 21 | 140 38 | 139 54 | 139 08 | 138 22 | 137 33 40 
30 148 14 | 147 42 | 147 08 | 146 33 | 145 57 | 145 20 | 144 41 | 144 OF | 143 I9 | 142 36 | 141 51 | 141 4 30 
40 151 27 | 150 57 | 150 26 | 149 54 | 149 20 | 148 45 | 148 09 | 147 32 | 146 53 | 146 13 | 145 30 | 144 4! 20 
50 154 46 | 154 19 | 153 50 | 153 21 | 152 51 | 152 19 | 151 46 | 151 12 | 150 36 | 149 59 | 149 21 | 148 39 10 

XI OO 158 11 | 157 46 | 157 21 | 156 55 | 156 28 | 156 00 | 155 31 | 155 00 | 154 28 | 153 55 | 153 20 | 152 43 I 00 
10 161 40 | 161 19 | 160 58 | 160 35 | 160 12 | 159 43 | 159 23 | 158 56 | 158 29 | 158 00 | 157 156 57 50 
20 165 14 | 164 57 | 164 40 | 164 21 | 164 02 | 163 42 | 163 21 | 163 00 | 162 37 | 162 13 | 161 yr 161 21 40 
30 168 52 | 168 39 | 168 26 | 168 12 | 167 57 | 167 42 | 167 26 | 167 09 | 166 51'| 166 33 | 166 13 | 165 53 30 
40 172 33 | 172 24 | 172 15 | 172 06 | 171 §6 | 171 45 | 171 17I 23 | 171 11 | 170 3 170 45 | 170 31 20 

XI «#450 176 16 | 176 12 | 176 07 | 176 02 | 175 57 | 175 52 | 175 46 | 175 41 | 175 35 | 175 28 | 175 22 | 175 15 XII #410 

h.m. | hom. | hom. | hom. | hom. | hom. | hom. | hom. | hom. | hom. | hm. | hom, f 
Suu rises . 6 00 5 56 5 53 5 49 5 46 5 42 5 38 5 35 5 31 5 27 5 23 5 20 Sun rises. 
Sun sets . 6 00 6 04 6 07 611 6 14 6 18 6 22 6 25 6 29 33 37 40 Sun sets. 

' Azimuth. go oo | 88 39 § 18 85 58 84 37 83 16 | 8 55 So 34 79 12 7 st 6 29 75 07 Azimuth. 

In North latitude the azimuth is reckoned from North { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 42°. 

DECLINATION—SAME NAME AS—LATITUDE. 

35028°—No. 71—16——7 

Dee. u2° | 13° | 14° | 15° | 16° | 17° | 18° | 19° | BO° | VEC | Vw | Vse Dec. 

April. | May. June. 
22 | 25 | 28 | I ae Ss pe tae 16 | 21 [ 26 I | 10 

. August. July. 

Apparent a | 19 | 6 | 12 Sets ee 2 | 24 |, 19 | z | 3 Apparent 
Time. Time. 
A.M. October. November. December. | P.M. 

25 Me | ZF 3 6 | 10 | 14 | 17 22 | 27 3 | 0 ¢ eae | 

February. January. 

18 | I$ | 2 | 9 5 | 2 29 | 25 | 21 16 Io | 2 i 

; = 

h. m. o 7 o-7 Qf ov oF o-,r or ed or o-, or or a. m 

| ESSE pea) ER Pen, Amen! ABest Piva dra” Wits near « oper aa 61 19 | 60 37 55 20 
eS ra Es, oy os tens sales cep HOA Ce ek 1 a ee 64 24| 63 41 | 6259] 62 16 I 34 10 

a TRS a) MER aie Ceres 5 & TPR are) PA 67 29 | 6646} 66 03 20 | 64 37 353 | 63 I0 VIL 00 
10 Bi aero 7I 19] 7036! 6952] 6909| 68 25| 67 41 57| 6613| 65 30] 64 45 50 
20 || 74 26/| 7343| 7259| 7215| 71 31| 7047} 7002] 6919| 68 34| 67 49| 6705) 6620 40 
SO | 706) 75 22| 74 37| 7353| 7308| 7224| 2139) 7954| 7009) 69 24| 6839/ 67 53 30 
40 || 7745| 7700| 7616| 7531| 7446| 7401| 7315| 7230) 7144| 7058| 70 12| 69 26 20 
50 || 79 23| 7838] 7753| 77°8| 7622) 75 36| 7450| 7404] 73 18| 7231! 71 45| 7058 10 

VE OO | 81 or | 8016] 79 30) 7844) 7758] 7712} 7626) 7539] 7452] 7495| 7317| 72 30 VI 00 
10 || 82 81 53 | 81 07| 8021 | 79 34| 78 .47| 78 00 Ls 13| 76 25| 75 37 % 49 |. 74 or 50 
20 84 17 | 83 31 | 82 44 |: 81 57| 81 10} 8023) 79 35 47| 7758) 77 to 21 | 75 32 40 
30 | 8555 | 8508] 84 21 | 83 34| 8246] 81 58| 81 10| 8021} 7932] 7843] 7753| 77 93 30 
40 || 87 34 47| 8559] 85 11 | 84 23] 83 34| 8245] 81 56] 8106) 8015] 79 25} 78 34]] , 20 
50 89 14| 88 26| 87 38} 86 49| 8600] 85 10] 84 20} 8331] 8240] 81 49| 8057] 8005 10 

VEE 00 || 9054] 9006|] 8917] 88 28| 87 38} 8648] 8557] 8506] 84 15] 83 23| 8230] 81 37 Vv oo 
10 || 9236) 91 47] 9057] 9008] 8917| 88 26| 8735] 8643| 85 51| 8458} 8404] 83 10 50 
20 % 39 93 29| 9239] 9149| 9058} g006| 8 14| 8821} 87 28) 86 34} 35 39 44 40 
30 04 | 95 14 4 23 | 93 32} 9240] 91 48| 9054] goor| 8906/ 8811] 87 16 19 30 
40 97 51 | 97 00 08 | 95 16 ot ee 93 31| 9237] 91 42| 9047] 8951 | 8854] 87 56 20 
50 99 40 | 98 48| 9756] 97 %4 Io | 95 16| 9421 | 93 25] 9229] 91 32} 90 34 35 10 

VEIL OO || tor 32 | 10040! 99 47} 9853] 9759] 9704| 9608] 9511] 9414] 93 16] 9216} gr 16 Iv oo 
10 || 103 26 | 102 34 | 101 40 | 10046} 9951 | 9855) 9758] 9700] 9602] 9502] 9401 | 9259 50 
2O || 105 25 | 104 31 | 103 37 | 102 42 | 101 46 | 100.49] 99 51 | 9852] 97 53 52] 9549} 94 46 40 
BO || 107 27 | 106 33 | 105 38 | 104 42 | 103.45 | 102 47 | I0I 48 | 100 48 | 9947 | 98 45| 97 41 | 96 36 30 
40 || 109 33 | 108 39 | 107 44 | 106 47 | 105 49 | 104 50 | 103 50 | 102 49 | I0I 46 | 100 42| 99 37 98 31 20 
50 III 45 | 110 50 | 109 54 | 108 56 | 107 106 58 | 105 57 | 104 54 | 103 50 | 102 45 | Ior 38 | 100 30 10 

1X «600 IIT4 OF | 113 06 | 112 0g | III I1 | 110 Ir | 109 11 | 108 08 | I07 05 | 106 00 | 104 53 | 103 44 | loz 34 ill 
10 || 116 24 | i15 28 | 114 31 | 113 32 | 112 32 | 111 30 | 110-27 | 109 20 | 108 15 | 107 07 | 105 57 | 104 45 50 
20 || 118 53 | 117 57 | 116 59 | 116 00} 114 59 | 113 56 | 112 52 | I11 46] 110 38 | I09 108 17 | 107 03 40 
30 I2r 29 } 120 33 | 119 35 |. 118 35 | 117 34 | 116 31 | 115 26! 114 ig | 113 09} TIT 110 45 | I0g 29 30 
£3 124 14 | 123 17 | 122 I9 | 121 19 | 120 17 | IIg 14 | 118 08 | 117 00 | 115 50 | 114 37 | 113 22 | 112 05 20 

127 06 | 126 10 | 125 12 | 124 12 | 123 I0 | 122 121 00 | 119 52 | 118 4o | 117 27 | 116 11 | 114 51 10 

x 00 130 08 | 129 13 | 128 15 | 127 16 | 126 14 125 Io | 124 04 | 122 55°} 121 43 | 120 28 | 119 I1 | 117 50 iI 00 
10 133 20 | 132 25 | 131 29 | 130 30 | 129 29 | 128 26 | 127 19 | 126 II | 124 59 | 123 43 | 122 25 | I2I 04 50 
ZO || 136.42 | 135 49 | 134 54 | 133 57 | 132 57 | 131 54 | 130 49 | 129 41 | 128 29 | 127 14 | 125 55 | 124 33 40 
30 140 15 | 139 25 | 138 32 | 137 36 | 136 38 | 135 37 | 134 33 | 133 26 | 132 16 | 131 or | 129 43 | 128 21 30 
40 144 00 | 143 12 | 142 22 | 141 29 | 140 33 | 139 35 | 138 33 | 137 28 | 136 20 | 135 07 | 133 51 | 132 30 20 
50 || 147 57 | 147 12 | 146 25 | 145 36 | 144 43 | 143 48 |, 142 50 | 141 49 | 140 43 | 139 34 | 138 20 | 137 OF 10 

XE OO || 152 05 | 151 150 41 |. 149 56 | 149 09 | 148 18 | 147 25 | 146 28 | 145 144 21 | 143 12 | 141 58 I oo 
10 156 24 | 155 155 II | 154 31 | 153 49 | 1 a 152 16 | 151 26 | 150 31 | 149 32 | 148 29 | 147 22 50 
20 160 53 | 160 23 159 52 | 159 19 | 158 43 | 1 157 25 | 156 41 | 155 55 | 155 05 | 154 10 | 153 II 40 
30 165 31 | 165 164 44 bs 18 | 163 50 | 163 20 | 162 49 | 162 14 | 161 37 | 1 53 160 14 | 159 26 30 
40 || 170 17 | 170 of | 169 44 | 169 26 | 169 07 | 168 47 | 168 25 | 168 o1 | 167 35 | 167 166 37 | 166 04 20 

XE 50 | 175 07 :| 174 59 | 174 50.| 174 41 | 174 32 | 174 21 | 174 10 | 173 58 | 173 45 | 173 30 | 173 15 | 172 57 . XH 10 

h.m. | h.m.\ hom.| h.m.|\| h.m.| hom. | hom. | kh. m.| hom. | hom. | hom.| hom. 
Sun rises . 5 16 5 12 5 08 32 5 00 4 56 4 52 4 48 443 4 39 435 4 30 || Sun rises. 
Sunsets .. 6 44 48 6 52 6 7 00 7 04 7 08 7 12 717 7 21 725 7 30 Sun sets. 

Azimuth . . a 45 72 23 71 00 69 37 & 14 66 50 65 6 64 or | 62 36 6r 10 59 44 3 1; Azimuth. 

; to East when the time is A. M _In South latitude the azimuth is reckoned from south{ fo. West wheuthesime is Pi 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 43°, ; 
DECLINATION—SAME NAME AS—LATITUDE. 

Dee. o° | 2° 3° 4° 5° 6° ¥e 8° 9° | 20° | 8° Dec. 

March, April. 

21 | 23 | 26 | 28 | 31 3 | 5 | 8 | II 13 | 16 | 19 

September. August. 

Apparent ay eae | 18 | 16 |. 18) Os Pees | 2 ;|} 30 | 2 | 25 Apparent 
Time. Time. 
A. M. September. October. P.M. 

23 26 | 28 I | 4 6 | 9 | II | 14 17 | 19 | 22 

March. February. 

21 18 16 | 13 II 8 | 6 3 I 26 | 23 20 

h. m, or or es or o 7 ov o Om OL % Cav or or h. m 

Vv 20 shee waa eo eSe ae 40 
30 77 36 % 52 30 
40 79 1 zg 33 20 
50 80 14 10 

Vi oO go 00 | 8 16} 88 32! 87 48] 8 86 20} 85 36] 8452] 84 08] 83 24] 8239] 81 55 VI oO 

10 || 91 42] 9058) 9015! 89 30 88 46 88 o2| 87 18| 8634] 85 49! 85 05| 84 20] 83 35 50 
20 || 93 25) 92 41 | 91 57| 91 13} 90 29 89 44 | 8900) 88 15 | 87 30) 86 45| 8600); 85 5 40 
30 || 95 % 24 | 93 40] 9256] 9211] 91 27| 9042] 8957] 89 12] 88 27| 87 42| 86 30 
40 || 96 51 07 | 95 2 39 | 9355] 93 10] 9225| 91 40] 9055] 9009| 89 23| 88 37 20 
50 || 98 36| 9752] 97 23 | 95 39/ 9454| 9409] 93 23| 9238] 91 52| gI 06} go 19 10 

VIE 00 || 100 21 37 | 9853] 9808] 97 24| 9639) 9553} 9508] 94 22] 93 36| 92 49| 92 02 Vv 00 
10 || 102 08 | 10r 24 | 100 40 | 99 55 | 99 10} 98 25| 97 39} 9653] 9607] 95 21 | 9434] 93 46 50 
20 || 103 56 | 103 12 | 102 28 | ror 43 | 100 58 | 100 12 | 99 27 | 98 41] 97 54] 97.07] 96 20| 95 32 40 
30 105 46 | 105 o2 | 104 18 | 103 33 | 102 48 | 102 02 | Io 16 | 100 30 | 99 43 |: 3B 56 | 98 08 | 97 20 30 
40 || 107 39 | 106 54 | 106 10 | 105 25 | 104 40 | 103 54 | 103 08 | 102 21 | Tor 34 | 100 46| 99 58 | 99 09 20 
50 109 33 | 108 49 | 108 04 | 107 19 | 106 34 | 105 48 | 105 oF | 104 14 | 103 27 | 102 39 | 101 50 | 101 o1 10 

VWAIE OO || 111 29 | 110 45 | 110 oF | 10g 16! 108 30 | 107 44 | 106 58 | 106 11 | 105 23 | 104 35 | 103 45'| 102 56: Iv 00 
10 || 113 29 | 112 45 | 112 OF | 111 16 | 110 30 | 109 108 57 | 108 10 | 107 22 | 106 33 | 105 44:| 104 54’ 50 
20 115 32 | 114 48 | 114 03 | 113 18 | 112 33 | III 46 | 11r 00.) 110 12 | 109 24 | 108 35 | 107 45 | 106 55 40 
30 || 117 37 | 116 54 | 116 09 | 115 24 | 114 39 | 113 53 | 113 06 | 112 18 | 111 29 | 110 4o | 109 50 | 108 30 
40 119 47 | 119 03 | 118 19 | 117 34 | 116 49 | 116 03 | 115 16 | 114 28 | 113 39 | 112 50 | 112 00 | IIT 20 
50 122 00 | 121 17 | 120 33 | 119 49 | 119 03 | 118 17 | 117 30 | 116 43 | 115 54 | 115 04 | 114 14 | 113 22 10 

1x OO 124 18 | 123 35 | 122 52 | 122 07 | 121 22 | 120 36 | 119 50 | 119 O2 | 118 13 | 117 24 | 116 115 41 IIr 00 
10 126 40 | 125 57 | 125 14 | 124 31 | 123 46 | 12300 | 122 13°| 121 26 | 120 11g 48 | 118 118 06 50 
20 129 06 | 128 25 | 127 42 | 126 59 | 126 15 | 125 30 | 124 44 | 123 57 | 123 08 | 122 19 | 121 28 | 120 37 40 
30 131 38 | 130 57 | 130 16 | 129 34 | 128 50 | 128 05 | 127 19 | 126 33 | 125 45 | 124 56 | 124 06 | 123 14 30 
40 ||| 134 15 | 133 35 | 132 54 | 132 13 | 131 30 | 130 47 | 130 02 | 129 16 | 128 29 | 127 4o | 126 50 | 125 59 20 

= 50 || 136 57 | 136 19 | 135 39 | 134 59 | 134 17 | 133 34 | 132 50 | 132 05 | 131 19 | 130 32 | 129 43 | 128 52 10 

X OO || ‘139 45 | 139 08 | 138 30 | 137 5I | 137 II | 136 29 | 135.47 | 135 03-| 134 18 | 133 31 | 132 43 | 131 53 Ir 00 

10 || 142 39 | 142 03 | 141 27 | 140 49 | 140 11 | 139 31 |. 138 50 | 138 08 | 137 24 | 136 39 | 135 52 | 135 04 50 
20 145 38 | 145 05 | 144 30 | 143 55 | 143 18 | 142 40 | 142 oF | 141 21 |. 140 39 | 139 55 | 139 10 | 138 24 40 
30 148 44 | 148 12 | 147 40 | 147 07 | 146 32 | 145 56 | 145 20 | 144 41 | 144 OF | 143 20 | 142 38 | 141 54 30 

\ 40 I51 55 | 151 26 | 150 56 | 150 25 | 149 52 |.149 20 | 148 46 | 148 10 | 147 34 | 146 55 | 146 15 | 145 33 20 
50 155 11 | 154 45 | 154 18 | 153 50 | 153 21 | 152 51 | 152 20°| 151 48 | 151 14 | 150 39 | 150 02 | 149 23 10 

- XE OO || 158 33 | 158 10 | 157 46 | 157 21 | 156 55 | 156 29 | 156 o1 | 155 32 | 155 02 | 154 31 | 153 58 | 153 23 I 00 
10 162 00 | 161 40 | 161 19 | 160 160 36 | 160 13 | 159 49 | 159 24 |' 158 58 | 158 31 | I 157 33 50 
20 165 30 | 165 14 | 164 57°] 164 40 | 164 22 | 164 03 | 163 44 | 163 23 | 163 of |. 162 39 | 162:15 | 161 51 40 
30 169 04 |' 168 52 || 168 39 | 168 26 | 168 12 | 167 5 167 43 | 167 27 | 167 11 | 166 53 \ 166 35 | 166 16 30 
40 172 41 |: 172 33 | 172 24 | 172 15 | 172 06 | 171 56 | 171 46 | 171 36 | 171 24 | 171 13 | 171 00 | 170 47 20 

XI 50 176 20 | 176 16 | 176 12 | 176 07 | 176 02 | 175 57 | 175 52 | 175 47 | 175 41 | 175 35 | 175 29 | 175 23 XII 10 

h.m.\ hom.| him.\| him.| hom.| hom.| hom.| h.m.| hom.| hom.| hom.| hom é 
Sun rises , 6 00 5 56 5 53 5 49|]° 545 5 41 5 38 5 34 5 30 5 26 5 22 5 18 Sun rises. 
Sun sets . 6 00 6 04 6 07 611 6 15 6 19 6 22 6 26 6 30 6 34 6 38 6 42 Sun sets. 

Azimuth . go oo | 8&8 38 & 16 & 84 8 32 & 09 8t 47 8 24 79 02 77 30 6 16 4 53 Azimuth, 

In North latitude the azimuth is reckoned from North { 
to East when the time is A. M. 
to West when the time.is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 43°. 
DECLINATION—SAME NAME AS—LATITUDE. 

Dec. E2° | 23° | 24° | 15° | 16° | 17° | 18° | 19° | VOC | VE | 22° | VB° Dec. 

April. May. | June 

22 25 28 I 5 8 12 16 21 | 26 I 10 

August. july. 

Apparent 22 | 19 16 12 9 5 2 28 24 | 19 12 3 Apparent 
Time. TE Time. 
A.M. October. November. December PrP. ™. 

i 25 | 28 31 x 6 10 14 17 22 | 27 3 II 

February. * January. 

18 15 12 9 5 2 29 25 21 16 10 2 

j ‘i m™e or or > See ° , ° , ° , or ° , o ° ’ or? A h. m™,. 

u 

as ele es oil nc ree lta cdenthsvacncaslec ods Gas Sh cpeebgeee> RMN STeEa A: ssc ucBvexes sas 58 16 30 
MIMS ott BS era cl sa crack Coleco Sas moleck's as stemact se sha eda ONE eke ble e onte G 61 20| 60 38| 50957 20 
7 ah | Pree Selene vnc’ Sa catoilny sy hale as Safatdeemes 65 06| 64 24| 63 .42| 6300] 6218} 61 26 10 

aR UNS | REESE is Sari Iradexe +--+] 68 12] 67 30} 6648} 6605] 65.23 40} 63 58| 63 15 VII 00 
PARA? seo4 coals co ko sae 71 20} 7037] 6954] 6911] 68 28] 67 45] 67 02 e's 65 35 | 64 52 50 
20 74 27| 73 44| 73 01| 72.18] 7134] 7051 | 7007] 69 24| 68 40} 67 67 12 | 66 28 40 
30 76 09 | 75 25 74 42| 73581 73.14| 7230| 71 46| 7102] 7017} 6933] 68 48] 68 03 30 
40 7749 | 77 21) 7537 | 7453| 7408) 73 24| 7239] 71 54| 7109) 7024/| 69 38 20 
50 79 30| 7845| 7801} 77 16 31 | 7546] 7501 | 741%6| 7330} 7244] 71 58| 71 12 10 

VI 00 81 10 | 80 25 40} 7853| 78.09) 7724| 7638} 7552] 7506| 7419] 73 32| 72 45 VI 00 
10 82 50 | 8204] 81 19 33 | 7947] 79 01} 7815] 77 28} ce tea 75 54 i 74 18 50 
20 84 30| 53 44| 8258| 8212/ 81 25} 8039] 7952] 7904] 7817] 77 29 40 | 75 5! 40 
30 86 10 | 85 24 37 | 83 51 | 83 04| 8216] 81 28} 8040 52| 7903} 7814] 77°25 30 
40 87 51 | 87 04 17 | 85 30 42 | 83 54| 8306] 8217 128} 8038] 79 48| 7858 20 
50 89 32 | 88 45 | 8758] 87 I0 22| 85 33| 84 44| 8354] 83 04| 8214] 81 23 .32 10 

. WIE 00 9115 | 90 27} 8939] 8851} 8802] 8713] 8623] 85 33] 84 42} 8350] 8258] 82 06 Vv oo 
10 92 59} 92 11} 91 22 90 33 89 43 | 8853] 8803] 8712] 86 20| 85 28| 84 35| 83 42 50 
20 94 44 | 9355 | 93.06 | 9216] 91 26] 9036} 89 44| 8852) 8759] 8706 | 86.13} 85 18 ; 40 
3O || 9 31 | 95 42 52 | 94.02] 93 11 | 9219] 91 27] 90 34 41 | 88 47| 8752] 86 56 : 30 
40 || 98 20! 97 30 40 | 95 49 57 | 9495 | 93 12] 9218] 91 24| 90 28) 8932] 88 36 20 
50 | 100 11 | 99 21 30 | 97. 46 | 95 53| 9459| 9404] 9309] 9212] 91-15] 9017 10 

‘ WEEE GO || 102 06 | ror'15 | 100 23 | 99 30| 9837| 97. 43| 9643] 9553] 94:56] 9359] 93 01| 9201 Iv 00 
; 10 || 10g'03 | 103 11 | 102 19 | 101 26 | 100 32} 99 37| 9841 | 97 44| 96 47| 95 48 49 | 93 48 50 

20 106 03 | 105 II | 104 18 | 103 24 | 102 29 | IoI 34 | 100 37| 99 3 98 41 | 97 41 40 | 95 40 
30 108 107 15 | 106 21 | 105 27 | 104 31 | 103 35 | 102 37 | 101 33 too 38 | 99 37 35 | 97 31 30 
40, || 110 16 | Tog 23 | 108 29 | 107 34 | 106 37 | 105 go | 104 41 | 103 41 | 102 40 | 101 38 | 100 34 | 99 29 20 
50 112 29 | III T1o 41 | 109 45 | 108 48 | 107 50 | 106 50! 105 49 | 104 47 | 103 43 | 102/38 | 101 31 10 

SX OO | 11448 | 113) 112 59 | 112 02 | 11105 | 110 06 | 109 108 03 | 106 59 | 10554 | 104 48 | 103 3 IE 00 
10 117 13 ie 4 1I5 23 ng 26 | 113 27 | 112 27 | 111 IIo 23 | 109, 18 | 108 12 | 107 04 | 105 : 50 
20 119 43 | 118 49 | 117 53 | 116 56 | 115 57 | 114 56 | 113 54 | 112 50 | 111 44 | 110 36 | 109 27 | 108 15 40 
30 122 21 } I2I 27 | 120 30 | 119 33| 118 34 | 117 116 30 | 115.25 | 114 18 | 113 09 | III 58 | I10 45 30 
40 125 06 | 124 12 | 123 16 | 122 18 | 121 Ig | 120 18 | 119 14 | 118 09 | 117 oF | 115 51 | 114 39 | 113 24 20 
50 128 00 | 127 06 | 126 10 | 125 13 | 124 13 | 123 12 | 122 08 | 121.02 | 119 54 | 118 43 | 117 30 | 116 14 10 

x OO 131 02 | 130 09! 129 14 | 128-17 | 127 18 | 126 17 125 13 |, 124 07 122 59 | 121 47 | 120 33 | 119 16 Ir 00 
10 134 14 | 133 22 | 132 28 | 131 32 | 130 34 | 129 33 | 128 30 | 127 24 | 126 16 | 125 04 | 123 50 | 122 32 50 
20 137 35 | 136 45 | 135 52 | 134 134 OI | 133 02 | 132 00 | 130 55.| 129 47 | 128 36 | 127 21 | 126 04 40 
30 141.07 | 140 Ig | 139 29 | 138 36 | 137-41 | 136 44 | 135 43 | 134 40 | 133 132 23 | 131 Io | 129 52 30 
40 || 144 5 | 144 05 | 143 17 | 142 27 | 141 35 | 140 40 | 139 42 | 138 41 | 137 136 29 | 135 17 | 134 OI 20 
5O || 148 43 | 148 01 | 147 17 | 146 31 | 145 42 |. 144 50 | 143 56 | 142 58 |. 141 57. | 140 53 | 139 44 | 138 31 10 

XE 152 47 | 152 9 I5I 29 | 150 47 | 150 03 | 149 15 | 148 26 | 147 33 | 146.36 | 145 35 | 144 32 | 143 23 5.00 
10 157 OI 156 155 53 155 16 | 154 37 | 153 55 | 153 It | 152 24 | 151 34 | 150 40 | 149 42 | 148 40 50 
20 161 24 | 160 57 | 160 159 57 | 159 24 re 49 138 II | 157 31 | 156 49 | 156 03 | 155 13 | 154 19 40 
30 165 56 | 165 34 | 165 11 | 164.47.) 164 22 | 163 54 | 163 25 | 162 54 | 162 20 | 161 44 | 161 04 | 160 21 30. 
40 || 170 33 | 170. 9 170 03 | 169 47 | 169 29 | 169 10 | 168 50 | 168 29 | 168 05 | 167.40 | 167 13 | 166 20. 

XI 50 17516 | 175 175 00 | 174°52 | 174.43 | 174/33°| 174 22 | 174' 12 | 174 00 | 173:47.| 173 33 | 173 1 XIE 10. 

’ h.m.| hom.) ho m.\ hom.), hom. hom. hom-t hom.) heme} hom.} home} home : “ 
Sun rises . 54 S10} 50} soz! 458 4 54 449} 445] 441] 436] 431] 427/|| Sun rises. 
Sun sets . 46 6 50 654), 658 7 02 7 7 11 7 15 7 19 7 24 7 29 7 33 || Sun sets.- 

Yad er, 7 i Se ere ae i, Se me ; ; Me — | 

Azimuth. . 7 29 f 2 os 70 4r ' 69 6 | 67 ‘52 6 26 65 00 63 34 62 o7 é0 40 50 tt 57 42 || Azimuth. 
i. . 

In South latitude the azimuth is reckoned from South { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH? 

LATITUDE 44°. 

DECLINATION—SAME NAME AS—LATITUDE, 

Dec. 0° | tes 2° 3° 4° 5° 6° yf s§° 9° | ae° | wae Dec. 

March. April. 

21 | 23 | 26 | 28 | 31 3 | 5 { 8 | II | 13 | 16 19 

September. | August. 

Apparent a ee i 16 | 3°: }) eee eer ar | rn | 25 | Apparent 
Time. : Time, 
A. ML. September. | October : Pome 

23 | 26 | 28 I | 4 | 6 [': Son" tee | 14 | 17 19 | 22 

March, February. 

2I | 18 | 16 | 13 II | 8 | 6 3 I 26 | 23 20 

bh. m. o 7 of or of o 7 OT ee ov or ofr or ov * hem, 

/ 

WD Se i lbecontoasindacagst- fe BEA EP oa MEME lel Meets sine ae ged fda alaekta sarees’, 75 It 40 
BO ie sis ema Be SE eg ee rey piace ae ea at eee Sel Mee 79 03 | 78 20| 77.38| 7655 30 
| Maan | Bae Reena Pap oPerties Paes Serta Peer de SF) whee s]aaseuse|  SavIS\| 81/90. |. <80.47. | BO 04 21 | 78 37 20 
pS 2 | Re 86 06 | 85 23| 8440} 8357| 83 14] 8230] 81 47| 81 04| 80 20 10 

Vi oo | 8917} 88 34| 8750] 8707] 8624] 85 41 84 57| 8414] 83 30| 82 46| 8202 VI 00 
10 QI 44} 91 OL} go 18 34 51 | 8807 | 87 24 40! 8557} 8513] 84 29} 83 45 50 
20 || 93 29| 92 46| 9202] 91 19| 90 35| 8952] 89 08| 88 24| 87 4o| 8656| 86 12} 85 27 40 
30 95 14 | 94 30] 93 .47| 934] 92 20| 91 36] 9052] 9008} 89 24| 88 39/ 87 54] 87 I0 30 
40 || 9659/| 96 16| 95 33 49 | 9405] 93 21] 9237] 9153] 91 08| 90 23| 89 38| 88 53 4 
50 98 45 | 98 02 | 97 I9 35 | 9550 | 9507] 9423] 9338] 9253] 9208) 91 23} 9037 0 

VAL GO | 100 33 | 99 49 | 9906] 98 22] 97 38] 9654] 96.09] 95 25 od 93 54 | 93 08 | 92 22 Vv 00 
10 || 102 21 | 101 100 54 | 100 11 | 99 27| 98 42| 9757] 97 12 27| 9541 | 9455] 94 50 
20 104 11 | 103 28 | 102.44 | 102 or | Ior 16 | 100 32 | 99 47 | 99 02| 98 16| 97 30! 96 43] 95 “4 40 
30 106 03 | I05 20 | 104 36 | 103 52 | 103 08 | 102 23 | 101 38 | 100 53 | 100 07] 99 20|, 98 33 97 46 30 
40 107 57 | 107 14 | 106 30 | 105 46 | 105 02 | 104 17 | 103 31 | 102 46 | Ior 5g | 1OI 13 | 100 25 | 99 38 20 
50 109 53 | 109 10 | 108 26 | 107 42 | 106 57 | 106 12 | 105 27 | 104 41 | 103 55 | 103 ©8 | 102 20 | tor 32 10 

VEE ©O || 111 51 | 111 08 | 110 24 | 109 40 | 108-56 | 108 I1 | 107 25 | 106 39 | -105 52 | 105 05 —m 17 | 103 28 Iv 00 
10 113 52 | 113 og | 112 26 | 181 42 | 110 57 | 110 12 | Tog 26 | 108 4o | 107 53 | 107 05 | 106 17 | 105 28 5O 
20 115 56 | 115 14 | 114 30 | 113 46 | 113 02 | 112 17 | 111 31 | 110 44 | 109 57 | 109 09 | I08 21 | 107 31 40 
30 118.04 | 117 21 | 116-38 | 115 54 | 115 09 | 114 24 | 113 38 | 112 52 | 112 05 | III 17 | Ife 28 | 109.38 30 
40 120 14 | 419 32 | 118 49 | 118 05] II7 21 | 116 36 | 115 50 | 115 04 | 114 16 | 113 28 | 112 39 | It 49 20 
59 122 29 | 121 47 | 121 04 | 120 21 | 119 37 | 118 52 | 118 06 | 117 20 | 116 32 | II5 44] 114 55 | 114 05 10 

UX 00 || 124 47 | 124 06 } 123 24 | 122.41 | 121 57 | 121 12 | 120 27 | 119 40 | 118 53 | 118 05 | 117 16 | 116 25 Iti 00 
10 127 10 | 126 29 | 125 47 | 125 05 | 124 22 | 123 37 | 122 52 | 122 06 | I2I 19 | 120 31 | Lig 42 | 118 52 . 50 
20 129 37 | 128.57 | 128 16 | 127 34 | 126.51 | 126-08 | 125 23 | 124 37 | 123 51 | 123 03 | 122 14 | 121 24 40 
30 132 09 | 131 30 | 130 50 | 130 09 | [29 27 | 128 44 | 128 00 | 127 15 | 126 28 | 125 41 | 124 52 | 124 30 
40 134 46 | 134 08 | 133 29 | 132 49 | 132 08 | 131 25 | 130 42 | 129 58 | 129 13 | 128 127 38 | 126 20 
50 137 29 | 136 52 | 136 13 | 135 34 | 134 54 | 134 14 | 133 32 | 132 48 | 132 04 | 131 18 | 130 31 | 129 42 10 

XK OO | 140 16 | 139 41 | 139 04 | 138 26 | 137 48 137.08 | 136 27 | 135 45 | 135 02 | 134 17 | 133 31 | 132 44 ii oo 
10 || 143 909 | 142 35 | 142 00 | 141 24 | 140 47 139 30 | 138 49 | 138 08 | 137 24 | 136 40 ! 135 54 50 
20 146 08 | 145 145 02 | 144 28 | 143 143 17 | 142 4o | 142-01 | 141 21 | 140 40 | 139 57 | 139 13 40 
BO || 149 12 | 148 42 | 148 II | 147 39 | 147 146 32 | 245 57 | 145 20 | 144 43 | 144 143 23 | 142 41 30 
20 152 21 | 151 53 | 151 25'| 150 150 25 | 149 54 | 349 21 | 148 47 | 148 12 | 147 146 58 | 146 18 -20 
50 155 35 | 155 10 | 154 45 | 154 18 | 153 50 | 153 22 | 152 52 | 152 22 | I5X 49 | I5I 16 | I§0 41 | 150 05 10 

XE 0O | 158 54 | 158 32 | 158 10 | 157 46 | 157 22 | 156 57 | 156 30 | 156 03 | 155.34 | 155 95 | 154 34 or I 00 
: 10 || 162 18 | 161 59 | 161 40 | 161 20 | 160 59 | 160 37 | 160 15 | 159 51 | 159 27 | 159 03 34 1o8 06 50 

20 165 45 | 165 30 | 165 14 | 164 58 | 164 41 | 164 23 | 164 04 | 163 45 | 163 25 | 163 04 A2 | 162 15 40 
30 169 16 | 169 04 | 168 52 | 168 40 | 168 27 | 168 13 | 167 59 | 167 44 | 167 167 12 | 166 55 | 166 37 30 
40 172 49 | 172 41 | 172 33 | 172 24 | 172 46 | 172 07 | 171 57 | 171 47 | 171.37.| 471 26 | 171 71-02 20 

KI .6O || 176 24 | 176 20 | 176 10 | 176 12 | 176 07 | 176 03 | 175 58 | 175 53 | 175 175 42 | 175 175 30 Xir 10 

h.m.| h 4 hem.| h. my h.m.| h.m.|°hom.| hom.\ hom.| h.m.| Am.) hom. ; 
Sunrises . 6 00 5 52 5 5 45 5 41 5 37 5°33 § 29 § 25 5 21 a7 j| Sumrises. 
Sun sets 6 00 6 04 08 6 12 6 I5 619] -6 23 6 27 6 31 635 | 9639} 43 || -Sun sets. 

Azimuth .. . || gooo| 8837] 87 13| 8$ 50 | 84-26 | 3-02 | St-gq | ate | Pe gt | qr ! Ten 94-37 || Azimuth 

In North latitude the azimuth is reckoned from North .- 
to East when the time is ALM. 
to Westavnen the time is P.M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 44°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 12° | 33° | ¥4° | 15° | 16° | 17° | So | 19° | VO" | VAC | VB" | VWse | Dec. 
es .} | 

April. May. June. | 

22 25 | 28 I | 5 | 8 12 | 16 } 21 26 I | 10 

_ August. july. | 

Apparent 22 | 19 16 | 12 | 9 5 | 2 28 24 oY ae Apparent 
‘Time. | Time. 
A.M. October. November. December YM. 

25 28 31. 3 6 | Io | 14 17 22 | 27 3 5 

February. | January. 

18 15 12 9 | 5 2 | 2 | 25 21 16 10 2 

h. m, , oO. # ke or or or o v O =F ee 2 teal So ¥ 0.4 h. m. 

MAME ore nucle cs Seth ole on khes als sown eille cece dahis s coins ches ieN Sune POE RPE Te ORIEN 56 | 58 16 30 
Oates cahod Feed lap bles wa'sls oo: be wh obo wc ec heilduhwe epiekags Seems feeeagiens 62 ol | 61 20 40} 5959 20 
A iy | Pepa ares Cen pat onl Beare | rear Bey ES 65 06 | 6425) 63 44| 63 03| 6222} 61 40 10 

Wee a sede silos ttyacd|o s+ caxcalese: sacs 68 13} 6731 | 6649] 6608! 65 26| 6444] 6402! 632 VII oO 
x ae Pte 7203 71 20] 7038) 6956; 6914| 68 31| 67 67 07 | 6624] 6541 | 64 50 50 
20 74 29| 73 46| 7304] 7221 | 71 38| 7055| 7013| 69 30| 6847] 6803| 67 20} 66 37 40 
30 7612) 7529| 7446| 7403| 73 20| 7236) 71 53| 71 70 26| 69 42} 6858} 68 14 30 
40 77 54| 77311) 7627| 7544) 7500) 7417] 7333] 72 72 04 | 71 20| 7035} 69 50 20 
5O || 79 37| 7853} 7809] 7725| 7641] 75 7512) 7427] 7342] 7257| 7211| 71 26 10 

VE OO || 81 18| 80 79 50} 7905} 73 2r| 7736| 7651 05 | 7520) 7434| 7348] 73 or vi 00 
10 83 00 | 8216| 8131} 8046| 8001} 79 15 8 29} 7743| 7657 1r| 75 24| 74 36 50 
20 S 42 | 8357] 8312] 8226] 8141] 8055 08 21} 7835] 77.47) 77.00 12 40 
30 24| 8539] 8453} 8407] 8321 | 8234] 8147] 8100] 8012] 79 24| 7836) 77 47 30 
40 88 07 | 8721 | 86 85 49 | 8502} 8414] 83 27| 8239| 8150] 8102] 80 12}-979 23 20 
50 89 51} 8905] 881 87 31 | 8643] 8555] 8507] 84 18| 8329] 8240] 81 49| 8059 10 

vit 00 91 36 | 9049] 9002] 89 14| 8826! 8737| 8648! 8559] 8509| 84 18| 83 27/ 82 36 Vv oo 
10 || 93 22] 9234] 91 46| 9058] 90 09 20} 88 30| 87 40| 86 49} 85 58 be 84 14 50 
20 || 9509] 94 21 | 9333] 9244] 9155) 9195 | 9014 89 23 88 31 | 87 39 46 | 85 52 40 
30 96 58 | 96.10] 95 21] 94 31| 93 41 | 9251] 9159] 91 go 15 | 89 21| 88 28} 87 33 30 
40 || 9849] 98 00| 9711} 9621] 9530] 9439] 93 47| 9254| 9200] 9106] go11| 89 15 20 
5O || 100 43 | 99 54} 994] 9813] 9721} 9629] 95 36| 94 42] 9348] 9253] 91 57] 91 00 10 

Vill 102 IoI 49 | 100 59 | 100 07 | 9915 | 98 22| 97 28/ 96 95 38 42| 9345 | 92 47 Iv 
10 | 1 33 103, 2 102 57 | 102 05 | ror 12 | 10038 | 99 24 | 98 % 97 31 re 34] 95 36] 94 36 50 
20 || 106 41 | 105 50 | 104 58 | 104 06 | 103 12 | 102 18 | 101 22 | 100 26 | a9 28| 98 30| 97 30] 96 29 40 
3O || 108 48 | 107 56 | 107 04 | 106 Ir | 105 16 | Toy 21 | 103 25 | 102 27 | 101 28 | 100 29] 99 28| 98 26 30 
40 || 110 58 | 110 07 | 109 14 | 108 20 | 107 25 | 106 29 | 105 31 | 104 33 | 103 33 | 102 32 | IOI 30 | 100 27 20 
5O || 113 14! 112 21 | 111 28} 110 34 | 109 108 41 | 107 43 | 106 44 | 105 43! 104 41 | 103 37 | 102 32 10 

XX OO || 115 34 | 114 42 | 113 48 | 112 53 | III 57 | 110 59 | II0 00 } I0g oo | 107 58 | 106 55 | 1 50 104 44 Iii 00 
10 118 00 | 117 08 | 116 14 | 115 18 | 114 22 | 113 24 | 112 24 | 111 23 | 110 20 | 109 16 | 108 og | 107 02 50 
20 120 32 | 119 40 | 118 45 | 117 50 | 116 53 | 115 54 | 114 54 | 113 52 | 112 49 | 111 43 | 110 36 | 109 26 40 
30 123 II | 122 19 | 121 25 | 120 29 | 119 32 | 118 33 | 117 32 | 116 30 | 115 25 | 114 19 | 113 IO | III 59 30 
40 | 125 58 | 125 06 | 124 12 | 123 16 | 122 19 | 121 20 | 120 19 | 119 16 | 118 10 | 117 03 | 115 53 | 114 41 20 
50 128 52 | 128 00 | 127 07 | 126 12 | 125 14 | 124 15 | 123 34 | 122 11 | 121 06 | 119 58 | 118 47 | 117 34 10 

XX OO | 131 54 | 13: 03 | 130 11 | i29 16 | 128 20 | 127 21 | 126 21 | 125 17 | 124 12 | 123 04 | 121 53 | 120 39 i 00 
10 135 06 134 16 | 133 25 | 132 31 | 131 36 | 130 38 | 129 38 | 128 35 | 127 30 | 126 22 | 125 II | 123 57 50 
20 || 138 26 | 137-38 | 136 49 | 135 57 | 135 03 | 134 06 | 133 08 | 132 06 | 131 02 | 129 54 | 128 44 | 127 30 40 
3O || 141 57 | 141 11 | 140 23 | 139 34 | 138 42 | 137 47 | 136 50 | 135 51 | 134 48 | 133 42 | 132 32 | 131 19 30 
40 || 145 37 | 144 54 | 144 10 | 143 22 | 142 33 | 141 41 | 140 47 | 139 49 | 138 49 | 137 136 38 | 135 27 20 
50 || 149 27 | 148 48 | 148 06 | 147 23 | 146 37 | 145 49 | 144 59 | 144 04 | 143 07 | 142 I4I 02 | 139 00 10 

ME OO | 153 27 | 152 52 | 152 14 | I5T 35 | 150 53 | 150 9 | 149 23 | 148 38 | 147 41 | 146 45 | 145 46 | 144 42 i 00 
10 || 157 36 | 157 156 33 | 155 58 | 155 22 | 154 43 | 154 02 | 153 I9 | 152 32 | I51 42 | I50 49 | 149 52 50 
20 || 161 54 | 161 16r of | 160 32 | 160 02 | 159 29 | 158 55 | 158 18 | 157 38 156 56 | 156 11 | 155 22 40 
3O || 166 19 | 165 59:| 165-38'| 165 15 | 164 51 | 164 26 | 164 00 | 163 31 | 163 00 | 162 27 | 161 51 | 161 12 30 

- 40 |} 170 49 | 170 35 | 170 21 | 170 05 | 169 49 | 169 169 13 | 168 53 | 168 32 | 168 09 | 167 44 | 167 17 20 
ME 50 | 175 23 | 175° 17'| 375 10 | 175 OF | 174 53 | 174 45 | 174 35 | 174 25 | 174 14 | 174 02 | 173 50 | 173 36 xXHE 10 

h.m.' him.) h.m.\| h.m.\| h.m.| h.m.| h.m.| h.m.| h.om.| h.m.| h.m.| h.m. 7 
Sun rises. . . 13 5 08 ay 5 00 4 56 45! 4 47 4 42 4.38 4-33 4 2 4 23 Sun rises. 
Sunsets... 47| 652 7 00 7 04 7°9 7 13 7 18 7 22 7 27 7 32 7 37 || Sun sets. 

asim... | Rel Aa| A| BS) GS) | 4) Be) GH) Sr) SH) $e] asimun 

In South latitude the azimuth is reckoned from South to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 45°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° 2° 3° 4° 5° 6° te s° 9° | 10% uae Dec. 

March. April. ' 

2I | 23 | 26 | 2 | 3! Bie Ce et 8 ee Ge ae 16 | 19 

September. August. 

Apparent fee eee we | 36 | tg OR ee Bele go | 8 | 25 Apparent 
Time. Time, 
A. September. } October. P.M. 

23 | 26 | 28 I | 4 | 6 9 | IL | 14 | 17 | 19 | 22 

March, ‘ February. 

21 | 18 | 16 | 13 | II | 8 | 6 | 3 I 26 | 23 | 20 

h. m. ofr De lef o..¢ Ores or pF 7. ‘ ofr ° f [o} , of or h. mm. 

We BO We ads cn) eels bs Feed ca peas pale Tek elke decint etek 11 oma d ta cbe's'acse bts] fog bes. cu 75 54| 75 12 40 
BOW. oe Sa 2a.c] We vee Haw tapa na] Ooee SER ste Ninel eta CSAAa amie outa e 79 78 21| 77391] 7657 30 
1 BR | SAAS Dt ryrs ate rere ss Bryet ye ra eer Tene 82 13 | 81 31 | 8049] 8007] 79 24| 78 42 20 
BOY vie ster Aes on Ow ws 86 07 | 85 24} 84.42| 8359] 8317] 8234] 81 52]. 81.09] 80 10 

vi OO 90 00 | 89 18| 88 35 | 8753] 87 10] 8628] 8545] 8502] 84 20| .83 37| 8254) 8210 Vi 00 
10 gt 46 | 91 04} 90 21 39 | , 88 88 13 | 87 30/| 86 47] 8604 85 21] 84 38 | 83 55 50 
20 || 93 32| 9250] 9207) 91 25: 9042); 8959] 39 16) 88 33} 87 50| 87 06 | 86 23) 85 39, 40 
30 95 19 37 | 9354] 93 11} 9229] 91 45] 91 02| 9019) 89 35] 8852] 8808] 87 24 30 
40 || 97 06 24| 95 41 | 9459 16 | 93 32] 92 49| 9206] 91 22| 9037] 8953] 89 09 20 
50 98 55 | 98 12] 97 29] 96 47 03] 95 20] 94.37] 9353] 939] 92 24} .91 40} 90 55 10 

VE 00 || 100 44 | 100 or | 99 19| 98 36| 9753| 9709| 9625] 9541] 9457| 9412] 93 28'| 92 42 Vv oo 
10 Io2 34 | 101 52 | I0I 09 | 100 26| 99 43| 9859] 9815] 97 31.| 96 46 | 96 02.) 95 161] 94 30, 50 
20 104 26 | 103 43 | 103 OF | 102 18 | ol 34 | 100 5i | 100 07| 99 22] 98 37] 9752] 97 06] 96 20 40 
30 || 106 20 | 105 37 | 104 54 | 104 I1 | 103 28 | 102 44 | 102 00} ICI 15 | 100 29'| 99 44;| 98 58 | 98 12 30 
40 108 15 | 107 32 | 106 50 | 106 07 | 105 23 | 104 39 | 103 55 | 103 10 | 102 25 || 10r 39 | 100 53 | 100 06 20 
50 IIo 13 | 109 30 | 108 48 | 108 04 | 107 21 | 106 37 | 105 52 | 105 07 | 104 22 | 103 36 | 102 49 | 102 o2 10 

Vill OO 112 12 | 111 30 | 110 48 | 110 o5 | Tog 21 | 108 37 | 107 52 | 107 07 | 106 21 | 105 35! 104 48 | 104 oF iv 
10 114 15 | 113 33 | 112 51 | 112 07 | 11 24 | 110 4o | 109 55 | 10g 10 | 108 24 | 107 37 | 106 51 | 106 o2 50 
20 116 20 | 115 39 | 114 56 | 114 13 | 113 30 | 112 46 | 112 or | 111 16 | 110 30 | 109 43 | 108 56 | 108 07 40 
30 118 29 | 117 47 | 117 116 23 | 115 39 | 114 55 II4 Il | 113 25 | 112 39 | 111 52] 11 05 | 110 16 30 
40 120 4I | 120 00} IIg I 118 35 | 117 52 | 117 116 24 | II5 39 | 114 52 | 114 06 | 113 1 II2 29 20 
50 122 56 | 122 16 | 121 34,| 120 52 | 120 09 | II9 25 | 118 41 | 117 56 | I17 Lo | 116 23 | 115 35 | 114 47 10 

Ix 0O 125 16 | 124 36 | 123 55 | 123 13 | 122 30 | 12 47 | 121 03 | 120 18 | 119 32 | 118 45 | 117 58 | 117 09 Ill 00 
10 127 39 | 127 00 | 126 19 | 125 38 | 124 56 | 124 13 | 123 30 | 122 45 | 121 59 | 121 12 | 120 25 | 119 36 50 
20 130 07 | 129 28 | 128 49 | 128 127 27 | 126 44 | 126 o1 | 125 17 | 124 32 | 123 46 | 122 122 Io 40. 
30 132 40 | 132 02 | 131 23] 130 43 | 130 02 | 129 21 | 128 38 | 127 55 | 127 10 | 126 25 a 38 | 124 50 30 
40 || 135 17 | 134 40 | 134 02 | 133 23 | 132 44 | 132 03 | 131 21 | 130 39.| 129 55 | 129 10 | 128 24 | 127.36 20 
50 137 59 | 137 23 | 136 47 | 136 09 | 135 31 | 134 5I | 134 Ir | 133 29 | 132 46 | 132-02 | 131 17 | 130.30 10 

x OO 140 46 | 140 12 | 139 36 | 139 00 | 138 23 | 137 45 | 137 06 | 136 26 | 135 44 | 135 OF | 134 17 | 133 32 Ii 00 
10 143 39 |'143 06 | 142 32 | 141 58 | 141 22 | 140 46 | 140 08 | 139 29 | 138 49 | 138 137 25 | 136 41 50 
20 146 36 | 146 05 | 145 33)| 145 OL | 144 27 | 143 53 | 143 17 | 142 40 | 142 02 | 141 22 | 140 4I | 139,59 40 
30 || 149 38 | 149 10 | 148 4o | 148 10 | 147 38 | 147 06 | 146 32 | 146 58 | 145 22 | 144 45 | 144 06 | 143 25 30 
40 152 46 | 152 19 | 151 52 | I5I 24 | 150 55 | 150 25 | 149 54 | 149 22 | 148 49 | 148-14 | 147 38 | 147 OF 20 
50 155 58 | 155.34 | 155 10 | 154 44 | 154 18 | 153 51 | 153 23 | 152 54 | 152% 24 | I5I 52 | I5I 19 | 150 45 10 

Xi OO 159 15 | 158 158 32 | 158 10] 157 47 | 157 23 | 156 58 | 156 31 | 156 05 | 155 37 | 155 08 | 154 37 I 00 
10 162 36 | 162 18 | 161 59 | 161 40 | 161 21 | 161 00 | 160 39 | 160 16 | 159 53 | 159 29 | 159 04 | 158 37 50 
20 166 00 | 165 45 | 165 30 | 165 15 | 164 59 | 164 42 | 164 24 | 164 06 | 163 47 | 163.27 | 163 06 | 162 44 40 
30 169 27 | 169 16 | 169 05 | 168 53 | 168 4o | 168 27 | 168 14 | 168 00 | 167 43 167 30 | 167 14 | 166 58 30 
40 172 57.| 172 49 | 172 42 | 172 34 | 172 25 | 172 17 | 172.07 | 571.58 | 17% 48 | 171 38 | 171 27 | 171.16 ; 20 

XI 50 176 28 | 176 24 | 176 20 | 176 16 | 176 12 | 176 08 | 176 03 | 175 58 | 175 53 | 175-48 | 175 43 | 175 37 XII 10 

h.m.| h.m.| h.m.| h.m.| hom.| hem.| hom.) hom.) h. m.| h.m.| hom.| hom 
Sunrises. . . 6 00 5 56 5 52 5 5 44 5 40 5 36 5 32 5 28 5 24 5 19 5 15 Sun rises. 
Sun sets 6 00 6 04 6 08 6 12 6 16 6 20 6 24 6 28 6 32 6 36 6 4I 6 45 || Sun sets. 

° ° ° 
Azimuth. .. go 60 & 35 & to 85 45 & 20 | 82 55 8 30 80 05 78 39 77 GB 75 a 7 2 Azimutn. 

In North latitude the azimuth is reckoned from North { to East when the time is A. M. 
to West when the time is ¥. M. 

x 



TRUE BEARING OR AZIMUTH. 

LATITUDE 45°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 12° 19° Dec. 

Apparent 

Time. 

A. M. 

22 16 

Apparent 

Time. 

P. . US 

h. m. 

Iv 30 

Vil 

VIEL 00° 

XI 00 

i 

SA PVAGSIR PF 

mt lal 

SHISL 

ol .*) 

22° | 23° 

} 

June. 

| 10 

12 | 3 | 

December. 

| II 

Ip | 2 

' of 

58 58 | 58 18 
60 41 | 60 02 
62 25 | 61 44 

07 | 63 26 
65 48 | 65 06 
67 28 | 66 46 
69 08 | 68 24 
79 47 | 70 02 
72 25| 71 40 

7403 | 73 18 
75 41 | 7455 
77 19 | 7 32 

bS| sa 3 79 4 
82 16 I 

83 56 | 3 05 
85 37 | 84 45 

20 | 86 27 
89 04 | 88 Io 
99 50| 89 55 

38 | 91 42 

29 | 93 32 
23.) 95 24 
20 | 97 20 
20} 99 20 

102 26 | IOI 24 
104 36 | 103 33 

106 52 | 105 47 

h. m. 

Vir 00 

vi 

Iv 00 

Lil 

Ir 00 

XIE 10 

Sun rises. 
Sun sets. 

Azimuth. 

In South latitude the azimuth is reckoned from South 
to East when the time is A. M. 
to West when the time is P. M, 
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TRUE BEARING OF AZIMUTH. 

LATITUDE 46°. 
DECLINATION—SAME NAME AS—LATITUDE. 

Dec. j) @° ye 2° 3° 4° 5° 6° a. s§° 9° | noe | wae Dec. 

March. April. 

a} ai) se) aei eis) s |e] ais | 6 | 9 
sai September. August, 

pparemt he ks 2 hk on ae ee ee ccs a ss 30 | 28 | 25 Apparent 
Time. 

Tim Ae ML September. October, > ¢ 

23. | 26 | 28 I | 4 6 | 9 | 11 14 17 19 | 22 + ME. 

March. February. 

21 | 18 | 16 | 33 | II | 8 | 6 ee ee 26 | 23 | 20 

he. m,. 2°. 7 oUF > 8 > o ff 0 anf of o 7 oO Sf o.*7 Ors QO ff he Mm, 

Wh ROS iiasas cc ise fics abc ccaps. chase hac cate ctceine olva dilama ghee eR ates. CBU Cen sais s sve etal) JS Ska) gare 40 
SP tien asalscevawastaneesd ca davaveste 72 04 | 78 22) 77 41} 77.00 30 
MODI svaw oa steams ase veces aot eaesn a 51 | 80 10] 79 28| 78 46 20 
| pa aera Oe eons Aearaaoe 86 07 82 38 | 8157} 8115] 80 33 10 

Vi oO go000 |} 8918] 88 37| 8755 84 25 | 83 43| 8301] 82 19 , Vi 00 
10 91 48 | 91 06| 9025] 89 43 86 12 | 85 30 47 | 84 50 
20 93 36 | 9254] 9213] 91 31 88 00 | 87 17 34 | 85 51 40 
30 || 95 25 43 | 9401} 93 19 89 47 | 89 04| 88 21 | 87 37 30 
40 || 9714 32] 9550] 9: 91 35 | 9052] 9008] 89 25 20 
5O || 99 04} 98 22] 97 40 58 93 24} 9241) 9157] 91 13 10 

VII 0O 100 55 | 100 13 31 49 95 14| 9431} 93 46 3 02 V 00 
10 || 102 47 | 102 05 a 23 Se 41 97 06 | 96.22] 95 37 2 52 50 
20 || 104 40 | 103 59 | 103 17 | 102 35 98 58 | 9814 97 29 44 40 
30 || 106 36 | 105 54 | 105 12 | 104 30 100 53 | 100 09 | 99 24} 98 38 30 
40 || 108 33 | 107 51 | 107 09 | 106 27 102 50 | 102 05 | 101 20 | 100 34 20 
50 || 110 32 | 109 50 | 109 09 | 108 27 104 49 | 104 04 | 103 18 | 102 32 10 

VEEE OO || 112 33 | 111 52 | 111 11 | 110 28 106 50 | 106 05 | 105 19 | 104 33 Iv oo 
10 1I4 37 115 56 | 113 15 | 112 33 108 54 | 108 09 | 107 23 | 106 36 50 
20 || 116 44 | 116 03 | 115 22 | 114 40 III 02 | 150 16 | 109 30 | 108 43 40 
3O || 118 54 | 118 13 | 117 32 | 116 51 113 13 | 112 27 | I1I 41 | 110 54 30 
40 I2I O7 | 120 27 | 119 46 | I19 05 II5 28 | 114 42 | 113 56 | 113 08 20 
5O || 123 23 | 122 44 | 122-03 | I2r 22 117 47 | 117 of | 116 15] 115.27 10 

KX OO || 125 44 | 125 05 | 124 25 | 123 44 120 Io | TIg 25 | 118 38 | 117 51 Iii 00 
10 || 128 08 | 127 30 | 126 50 | 126 I0 122 38 | 121 53 | 121 07 | 120 20 50 
20 130 36 | 129 59 | 129 20 | 128 41 125 12 | 124 27 | 123 42 | 122 40 
30 || 133 09 | 132 32 | 131 55 | 131 16 127 51 | 127 07 | 126 22 | 125 30 
40 135 46 | 135 II | 134 34 | 133 57 130 36 | 129 53 | 129 08 | 128 23 20 
50 || 138 28 | 137 54 | 137 19 | 136 42 133 27 | 132 45 | 132 02 | 131,17 10 

xX OO I4I 15 | 140 42 | 140 08 | 139 33 136 25 | 135 135 OI | 134 18 Ii oo 
10 || 144 06 | 143 34 | 143 03 | 142 30 139 29 | 138 50 | 138 09 | 137 27 50 
20 || 147'03 | 146 33 | 146 03 | 145 32 142 40 | 142 03 | I4I 24 | 140 44 40 
3O || 150 04 | 149 36 | 149 08 | 148 39 145 59 | 145 24 | 144°47 | 144. 30 
40 153 10 | 152 44 | 152 I9 | I5I 52 149.24 | 148 51 | 148 17 | 147 42 20 
5O || 156 20 | 155 57 | 155 34 | 155 10 152 56 | 152 26 | 151 55 | I5I 23 10 

XI OO || 159 34 159 14 | 158 54 | 158 33 156 156 08 | 155 40 | 155 II 1 00 
10 || 162 52 | 162 35 | 162 18 | 162 00 160 18] 159 55 | 1 3 159 07 50 
20 || 166 14 | 166 00 | 165 46 | 165 31 164-08 | 163 49 | 163 30 | 163 09 40 
a: 169 38 | 169 27 | 169 16 | 169 05 168 02 | 167 47 | 167 32 | 167 17 = 

173 04 | 172 57 | 172 172 42 171 59 | 171 $0 | 171 39 | 171 29 
XE 50 || 176 32 | 176-28 | 176 24 | 176 21 175 59-} 175 54 | 175.49 | 175 44° XII 10 

é ° 5 Ae h. * hem, | -h. = him. | hem, | hom. | ho m.| him. | hom. | hom.| hom. 
un rises. .. 00 55 52 5 4 5 43 39 35 31 5 27 22 5 18 I Sun 

Sun sets... 6 00 6 04 2 33 6 12 617 $2 ao rE 6 33 Pr 6 42 a a6 Sun sets, 

Azimuth . go co} 88 34] 807] 8 41 | 8414 | 8248]. St 21! 79 54| 7827! 7650! 3831! 74.03 || Azimuth. 

to East when the time is A. M. In North latitude the. azimuth is reckoned from North { to West when thetime is P.M 
/ . . 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 46°. 
DECLINATION—SAME NAME AS—LATITUDE. . 

Dec. E2° | 13° | 14° | 15° | 16° | 17° | 18° | 19° | VO° | VAc | 22° | 23° Dee. 

April. | May. | june. 

1 22 | 25 28 I 5 | 8 2 | 16 21 | 26 1 | 10 

August. july 

Apparent 22 | 19 | 16 | 2 | 9 | 5 2 28 | 24 19 12 | 3 Apparent 

Time. : Time. 
A.M. October. November. December. P.M. 

25 28 31 3 6 | 10 14 17 | 22 | 7 3 | II 

February. ~ January. 

18 15 12 | 9 a | 2 29 | 25 21 16 | 10 | 2 

ih. me ory ous o fF © af ofr ofr Cah or ee a 4 or o ¢f h. m. 

os 

3 oO SAGE) RES yy ARaRrsabary Seen rir Seledvien denied secnat tees aeeaslsaanwie <lopsseenclo wale ont 56 40 
30 |... AES sate atl acacenine eben sles naiabeus sen eis eee ea Peer 59 36| 58 58| 58 19 30 
Oh ES PET saadevaltinaiso cet PE! brent, ae -+--| 6241 | 6202] 61 23} 6044{ 6005 20 
_50 Pee eee EE AA | Ae ey Fe ee 65 48 | 6508 | 64 28| 63 48| 63.09| 62 29/ 61 49 10 

Vv oo J okshiiescaawalravens 68 55| 68 15| 6735] 6654| 6614 65 33 53 | 6413] 63 32 VII oo 
10 72 72 04 | 71 23| 70 42| 7oor| 6921} 68 40] 6759| 671 66 326 | 6555] 65 14 50 
20 74 32| 7351 | 73°9| 7228) 7147) 71:06} 7024| 69 43| 69 01| 68 19| 6737] 6655 40 
30 76 19 | 75 37 . 55| 7414] 73 32| 7250| 7208) 71 26| 7043/ 7001 | 69 18] 68 35 30 
40 78 77 2 41} 7559| 7516| 7434] 7351 | 73 08| 7226] 71 42| 7059] 70 15 20. 
50 79 50} 79 78 25 | 7743] 7790| 7617) 7534] 7451 | 7407| 73 23| 7239] 7155 10 

VI 00 81 36} 8053] 8010) 79 27| 78 44| 78or| 7717] 7633| 7549| 7594] 7419] 73 34 VI oo 
10 83 22] 8239] 8155! 8112] 8028! 79 44] 79 00] 7815| 7730! 7645/ 7559] 75 14 50 
20 85 07 | 84 24] 83 40| 8256] 8212] 81 27] 8042] 79 57 2 1i | 78 26] 77 39 53 40 
30 86 54 | 8610] 85 26 84 41 | 8356] 8311 | 8226] 81 40 54 | 8007] 79 78 32 30 
40 88 41 | 87 56 Ps 12 26 | 85 41 84 55 | 8409] 83 23] 8236| 8148] 8101] 80.13 20 
50 go 28 | 89 43 58 | 8813| 87 27 41 | 8554] 8507] 8419}| 8331 | 8242] 81.53 10 

VIL 00 92 17] 91 32] 9046] 9000] 8914] 88 27] 8739] 8651] 86 03 85 14 25 | 83 35 Vv oo 
10 || 94 % 93 21] 9235] 91 49] 9102] 90 14| 89 26| 8837] 87 48 59 08 | 85 17 50 
20 95 95 12] 94 26 39} 9251} 9203] 91 14| 9024 | 8935) 8844 | 87 53] 87 01 40 
30 97 52 | 9795} 9618 | 95 31 3 43 | 93 54| 93 3 92 14] 91 24| 9032] 89 40} 88 47 30 
40 99 47| 9900] 9813] 97 25 36} 95 46 3 94 06 | 93 14| 92 22] 91 28] 90 35 20 
50 || tor 45 | 100 58 | 100 10 | 99 21 | 98 31} 97 41 5t | 95 59 | 95°7| 9413] 93 19| 92 24 10 

VIII 00 103 45 | 102 58 | 102 IOI 20 | 100 30} 99 39! 98 48]! 9755! 9702] 9608! 95 13] 9417 Iv oo 
10 I05 49 | 105 Or | 104 12 | 103 22 | 102 31 | 10r 40 | 100 48 | 9955| 9900] 9805}! 9709} 96 13 50 
20 107 107 07 | 106 17 | 105 27 | 104 36 | 103 44 | 102 51 | IOI 57 | 101 02 | 100 06 | 99 09/ 9811 40 
30 IIo 06 | 109 17 | 108 27 | 107 36 | 106 45 | 105 52 | 104 58 | 104 04 | 103 08 | 102 11 | IOI 13 | 100 13 30 
40 || 112 20 | 111 31 | 110 41 | 109 50 | 108 58 | 108 04 | 107 10 | 106 15 | 105 18 | 104 20 | 103 21 | 102 20 , 20 
50 II4 39 | 113 50 | 112 59 | 112 08 | III 15 | 110 22 | 109 27 | 108 30 | 107 33 | 106 34 | 105 34 | 104 32 10 

EX OO || 117 03 | 116 13 | 115 23 | 114 31 113 38 | 112 44 | 111 49 | I10 52 | 109 53 | 108 54 | 107 52 | 106 49 Iii 00 
10 || 119 32 | 118 42 | 117 52 | 117 00 | 116 07 | 115 12 | 114 16 | 113 19 | 112 20 | III Ig | 110 17 | 109 13 50 
20 || 122 07 | 121 17 | 120 27 | 119 35 | 118 42 | 117 47 | 116 51 | 115 53 | 114 53 | 113 52 | 112 49 | 111 44 40 
30 124 48 | 123 59 | 123 99 | 122 17 | 12t 24 | 120 29 | IIg 32 | 118 34 | 117 34 | 116 32 | 11 114 23 30 
40 127 35 | 126 47 | 125 57 | 125 06 | 124 13 | 123 18 | 122 22 | 121 24 | 120 23 | 119 21 | 118 17 | 117 10 20 
50 130 31 | 129 43 | 128 54 | 128 03 | 127 II | 126 17 | 125 20 | 124 22 | 123 22 | 122 20 | 121 15 | 120 08 10 

X OO | 133 33 | 132 46 | 131 58 | 131 09 | 130 17 | 129 23 | 128 28 j 127 31 | 126 31 | 125 28 | 124 24 | 123 16 Ir 0o 
10 || 136 44 | 135 58 | 135 11 | 134 23 | 133 132 40 | 131 46 | 130 49 | 129 50 | 128 49 | 127 44 | 126 37 50 
20 140 02 | 139 19 | 138 34 | 137 47 | 136 136 08 | 135 15 | 134 19 | 133 22 | 132 21 | 131 18 | 130. 12 40 
30 143 29 | 142 142 05 | 141 21 | 140 34 | 139 46 | 138 55 | 138 02 | 137 06 | 136 07 | 135 06 | 134 OF 8o 
40 147 05 | 146 26 | 145 46 | 145 05 | 144 21 | 143 35 | 142 47 | 141 56 | 141 03 | 140 07 | 139 08 | 138 06 20 
50 || 150 49 | 150 14 | 149 37 | 148 58 | 148 18 | 147 35 | 146 51 | 146 04 | 145 14 | 144 22 | 143 142 27 10 

XI OO 154 41 | 154 10 | 153 36 | 153 02 | 152 26 | 151 47 | 151 07 | 150 24 | 149 39 | 148 52 | 148 00 | 147 06 I 00 
10 158 41 | 158 14 | 157 45 | 157 15 156 44 | 156 10 | 155 35 | 154 57 | 154 17 | 153 35 | 152 50 | 152 O1 50 
20 162 48 | 162 25 | 162 o2 | 161 37 | 161 10 | 160 42 | 160 13 | 159 42 | 159 08 | 158 32 | 157 54 | 157 13 40 
30 167 00 | 166 43 | 166 25 | 166 05 | 165-46 | 165 24 | 165 o1 | 164 36 | 164 10 | 163 42 | 163 12! 162 40 30 
40 171 17 | 171 06 | 170 53 | 170 40 | 170 26 | 170 12 | 169 56 | 169 39 | 169 22 | 169 02 | 168 42 | 168 20 20 

ME 50 | 175 38 | 175 32 | 175 26 | 175 19 | 175 12 | 175 05 | 174 57 | 174 48 | 174 39 | 174 SD) AEG ED! SFH 07, XIE 10 

h.m.| h.m.\| h.m.\| h.m.| h.m.| him.\| hom.\ hom.| hom.| hom.| h.om.| h.m. ’ 
Sun rises. 5 09 5 05 5 00 456 4 51 4 46 4 41 4 36 4 31 4 26 4 21 4 16 Sun rises. 
Sunsets. . 6 5! 6 55 7 00 7 °%4 7 99 7 14 7 19 7 24 7 29 7 34 739| 744) Sun sets. 

° ° of oO ° Oo 4 fe} 

Azimuth. . 72 35 i 06 | 69 37 & 07 66 37 | 65 oF 63 35 62 03 | 60 30 83 53 2 5S 4 Azimuth, 

to East when the time is A. M. In South latitude the azimuth is reckoned from South { to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 47°. 

2 DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° 19 2° 3° 4° 5° 6° | x | $° 9° | 10° | 24° Dec. 

March. April. 

21 | 23 | 26 |- 28 | 31 3 5 | 8 | IL 13 | 16 | 19 

September. 4 August. 

Apparent ve Vee ES a ea JAS Who ae on Soe Wil go | 2 | 35 Apparent 
Time. : Time, 
A.™. September. October. P.M. 

23 | 26 | 28 I | 4 | 6 | 9 | II | 14 17 | 19 | 22 

- March. February. 

21 | 18 | 16 | 13 | II | 8 | 6 | 3 | I 26 | 23 | 20 

h. m. oO Oo 7 o 7 or or PRES or oO 7 or Oo 7 or of h. m,. 

Me Wee aoe cn che aruccadis adie 'g Bedard nnaetsiet Rio oes 4] Se aan MISO eG Stan 2.5 7554] 75 14 40 
11 T | | PR aRne eae tk) OE TYS TaG Pes ecu arg, a) Sop , b vidb a [a patio Re 7905 | 78 24] 77.43] 77 03 30 
BD Me NS. sR tceh otbeee sc ceas enbathecepea sae ee 82 56 | 8216] 81 35] 8054] 8013] 7932] 7851 20 
DO HOV Rk. [dex cesaalewe ne ten 86 08 | 85 27| 84 46} 8405] 83 24] 8243] 8201] 81 20] 8039 10 

Vi 00 go oo | 89 19 | 88 38] 8757] 8716] 8635| 8554] 8513] 8432] 8350] 8309] 82 27 VI OO 
10 91 50| 9109| go 28 47 06 | 88 25| 87 43] 8702| 86 20] 85 38 Be 56 | 84 15 50 
20 || 93 40/ 9259| 9218] 91 37] 9055] g014| 89 88 51 | 88 87 27 | 86 45 | 86 03 40 
30 95 39 | 9449] 9408] 93 27] 92 46| 9204] 91 22| 9040} 89 89 16) 88 34] 87 51 30 | 
40 97 21 | 9640] 9559] 9518] 94 37] 9355] 9313} 9231} 9149] 91 06| 90 24] 89 41 20 
50 || 99 13] 98 32| 9751 | 9709] 9627| 95 46) 9504] 9422) 93 40] 9257/ 9214] 91 31 10 

VIE 00 || ror o5 | 100 24 | 99 43] 9902] 98 20] 9739] 9656] 9614| 9532] 94 49| 9405] 93 21 Vv 00 
10 || 102 59 | 102 18} 101 37 | 100 56 | 100 14 | 99 32| 98 50} 9808} 97 24] 9641) 9558] 95 14 50 
20 || 104 54 | 104 14 | 103 32 | Io2 51 | 102 og | 101 27 | 100 45] 100 02 | 99 20] 98 36| 9752] 97 40 
30 106 51 | 106 11 | 105 29 | 104 48 | 104 06 | 103 24 | 02 42 | Ior IOI 16 | 100 32 48 04 30 
40 108 50 | 108 og | 107 28 | 106 47 | 106 05 | 105 23 | 104 41 | 103 103 14 | 102 31 | Tor 46 | IOI or 20 
50 IIO 51 | 10 10 | 109 29 | 108 48 | 108 06 | 107 24 | 106 42 | 105 59 | 105 15 | 104 31 | 103 46 | 103 oF 10 

ViIT OO 112 53 | 112 13 | 111 32 | 110 51 | 110 10 | 10g 28 | 108 45 | 108 o2 | 107 18 | 106 34 | 105 49 | 105 04 Iv 
10 114 59 | 114 19 | 113 38 ] 112 57 | 112 16] III 34 | I10 51 | 10 08 | 109 24 | 108 4o | 107 55 | 107 09 50 
20 || 117 07 | 116 27 | 115 47 | 115 06 | 114 25 | 113 43 | 113 112 17 | III 34 | IIo 49 | 110 04 | 109 18 40 
30 11g 18 | 118 3g | 117 59 | 117 18 | 116 37 | 115 55 | 115 13 | 114 30 | 113 46 | 113 02 | 112 16 | III 31 30 
40 12I 32 | 120 53 | 120 14 | 119 33 | 118 52 118 11 | 117 29 | 116 46 | 116 Q2 | 115 18 | 114 33 | 113 47 20 
50 || 123 50 | 123 11 | 122 32 | 121 52 | 12f 12 | 120 31 | 119 49 | 119 06 | 118 23 | 417 38 | 116 53 | 116 07 10 

IX OO || 126 rr | 125 33 | 124 54 | 124 15 | 123 35 | 122 54 | 122 12] 121 30 | 120 47 | 120 03 | 119 18 | 118 32 iil 
10 || 128 36 | 127 58 | 127 20 | 126 42 | 126 02 | 125 22 | 124 41 | 123 59 | 123 16 | 122 33 | 121 48 | I2z 02 50 
20 131 04 | 130 28 | 129 51 | 129 13 | 128 34 | 127 55 | 127 14 | 126 33 | 125 51 | 125 08 | 124 24 123 38 40 
30 || 133 38 | 133 02 | 132 26 | 131 49 | 131 11 | 130 32 | 129 53 | 129 12 | 128 31 | 127 48 | 127 05 | 126 20 30 
40 || 136 15 | 135 40 | 135 05 | 134 29 | 133 52 | 133 I5 | 132 36 | 131 56 | 131 16 | 130 35 | 129 52 | 129 08 20 
50 138 57 | 138 23 | 137 49 | 137 15 | 136 39 | 136 02 | 135 25 | 134 46 | 134 07 | 133 26 | 132 45 | 132 02 10 

xX OO 141 43 | 141 11 | 140 38 | 140 05 | 139 31 | 138 56 | 138 I9 | 137 41 | 137 04 | 136 25 | 135 44 | 135 03 Ii 00 
10 144 34 | 144 03 | 143 32 | 143 OF | 142 28 | 141 54 | 141 20 | 140 44 | 140 98 | 139 30 | 138 51 | 138 II 50 
20 147 29 | 147 00 | 146 31 | 146 oF | 145 31 | 144 59 | 144 26 | 143 53 | 143 18 | 142 42 | 142 05 | 141 27 40 
30 || 150 28 | 150 02 | 149 35 | 149 07 | 148 39 | 148 10 | 147 39 | 147 07 | 146 146 or | I 144 50 30 
40 || 153 33 | 153 08 | 152 43 | 152 18 | 151 52 | 151 24 | 150 56 | 150 27 | 149 149 26 | 148 54 | 148 20 20 
50 156 41 | 156 I9 | 155 57 | 155 34 | 155 10 | 154 46 | 154 20 | 153 54 | 153 26 | 152 58 | 152 29 | 151 58 10 

XI OO || 159 159 34 | 159 14 | 158 54 | 158 33 | 158 12 ; 157 49 | 157 26 | 157 02 | 156 37 | 156 Ir | 155 44 I 00, 
10 163 4 52 | 162 35 | 162 18 | 162 00 | 161 42 | 161 23 | 161 03 | 160 42 | 160 21 | I 159 35 50 
20 166 27 | 166 14 | 166 00 | 165 46 | 165 31 | 165 16 | 165 o1 | 164 44 | 164 28 | 164 10 | 163 52 | 163 32 40 
cs 169 48 | 169 38 | 169 27 | 169 17 | I 168 54 | 168 42 | 1 30 168 17 | 168 03 | 167 49 | 167 35 os 

173 10 | 173 04 | 172 57 | 172 50 | 172 42 | 172 35 | 172 27 | 172 18 | 172 09 | 172 00 | 171 51 | 171 41 
XI 50 176 35 | 176 32 | 176 28 | 176 25 | 176 21 | 176 17 | 176 13 | 176 09 | 176 04 | 176 00 | 175 55 | 175 50 XII 10 

h.m.| hom.| hom.| h.m.| hom.| him.| hom.| hom.| h.m.| hm. she him Seite. Sha 
Sun rises. 6 00 5 5 51 47 5 43 5 34 5 30 5 25 5 21 I 12 un S. 
Sun sets . 6 00 6 =a 6 2 13 617 3 22 6 26 6 30 6 35 6 39 44 2 48 || Sun sets. 

Azimuth . 50 oo | 88 32 87 04 85 36 84 68 82 39 & 11 79 42 8 13 56 “4 75 Is 73 45 Azimuth. 

In North latitude the azimuth is reckoned from North { to East when the time is A. M. 
to West when the time is P.M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 47°. 

DECLINATION—SAME NAME AS—LATITUDE, 

Dee. 12° | 13° | 14° | 15° | 16° | 17° | 18° | 19° | 20° | 28° | ZV° | VB° Dec. 

April. May. June. 

22 25 | 28 I | 5 | 8 | 12 16 | 2I | 26/-\) . x | 10 

August. July 

Apparent RD a ede sal ne aes es eB | 4 | 99 | 2 | 3 Apparent 
Time. Time. 
A.M. October. ; November. 1 December P.M. 

25 | ‘2 | 3r 3 | 6 f x0." ae 17 | 22 | 27 ll 3 | ou 

February. January. 

13 | 15 [ 12 | 9 | 5 | 2 29 25 | 21 | 16 | 10 | 2 

h. m or or or ae ew, ov or oo; or; on or oo . h. m 

Iv 20 57 11 | 56 33 40 
30 58 59 | 58 21 30 

2 40 60 47 | 60 08 20 
50 62 33 | 61 54 10 

Vv oo 64 18 | 63 38 Vu 
10 66 02 a 22 50 
20 67 46 | 67 05 40 
30 69 29 | 68 47 30 
40 7i 12 |+* 70 29 20 
50 7254 | 72 10 10 

VI OO 74 360| 73 51 VI oO 
= 10 7618 | 75 33 50 

20 78 00 | 77 14 40 
30 79 42| 78 30 
40 81 25 | 80 38 20 
50 83 09 | 82 21 10 

VII oO 84 54 | 84 05 Vv oo 
10 86 40 | 85 50 50 
20 88 27 | 87 36 40 
30 go 16 24 30 

i 40 92 07 | QI 14 20 
50 94 00 | 93 07 10 

VIX OO 95 57 | 95 92 Iv 00 
10 97 56 | 97 00 50 
20 99 58 | 99 o1 40 
30 102 04 | IOI 06 30 
40 104 15 | 103 16 20 
50 106 31 | 105 31 10 

1x 108 52 | 107 51 " Iii 00 
10 III Ig | 110 17 50 

- 20 113 53 | I12 51 40 
30 116 35 | 115 32 30 
40 119 26 | 118 22 20 
50 122 25 | I2I 21 10 

xX OO 125 35 | 124 31 Ir 00 
10 128 57 | 127 : 50 
20 132 30 | I31 40 
30 136 17 | 135 16 30 
40 140 17 | 139 19 20 
50 144 32 | 143 37 10 

XI OO 149 or | 148 10 I oo 
10 153 44 | 152 59 50 
20 158 40 | 158 03 40 
30 163 49 | 163 19 30 
40 169 07 | 168 46 : 20 

XE 50 174 32 | 174 21 XII 10 

h. m. “h. m.| h.m.| h.m.| h.m.| hom.| hom.| hom.| hom.| hom.| hom.| hom. : 
Sun rises. 07 03} 458] 453) 448) 443] 438) 433] 428] 423| 417| 412]! Sunrises, 
Sunsets... 53 57 ial tee Add 7 12 7 17 7 22 7 27 7 32 7 37 7 43 7 48 || Sun sets. 

Azimuth. ... fa 15 +0 44 69 13 67 42 66 10 64 7 63 03 6r 29 50 54 3 8 56 4t 5S 03 Azimuth, 

In South latitude the azimuth is reckoned from South { to Kast when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 48°. 
DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 0° a° 2° 3° 4° 5° 6° 7° bd 9° | 30° | £E° Dee. 

» March. April. 

21 | 23 | 26 | 28 | 31 3 | 5 | 8 II 13 16 | 19 

September. August. 

Apparent i oe ee Mio Bs he se 8 5 2 go | 8B | 35 Apparent 
Time. Time. 
Ae 1 & September. October. rf P.M. 

23 | 26 28 1 | 4 6 9 II 14 17 | 19 | 22 

March. February. 

4 | 18 | 16 13 | 11 | 8 6 3 I 26 23 20 

h. m ov or or or or oe ov or Out or ov or h. m, 

‘ 

e 

PV TRO Mac des lees case choan sek sal peasan lie Unwar ev aaty tL aae tae tee as 55486 os 76 3 7555 | 75 16 40 
Te BAS OAS PRR ee Bene tact : hBgacee Bhaee Sax 7945 | 79 18 28 77 40| 77 06 30 
BO inarws, cle necvevelevecccs tleenmvesitee weal 82 56 | 8217] 8136] 8056] 8016] 79 36| 78 56 20 
4 Te GARE Sa Fan sttamene ta 86 08 | 85 28| 8448} 8408] 83 27] 8247] 8207] 8: 26| 80 46 10 

VI OO go 00 * 89 20} 88 40| 87 59| 8719] 8639] 8559] 85 18 38 | 8357] 8316] 82 35 VI 0O 
10 QI 52] 91 11 | 90 31 51 | 89 11 | 8830] 8750] 87 09 28 | 85 47| 85 06} 84 25 50 
20 93 43 | 9303} 92 23| 9143] 9102] 9021 | 89 41 | 89 00}/ 88 19] 87 38| 8656) 86 15 40 
30 95 35 | 94 55 a 93 34 | 92 54 92 13 9I 32| 9051 | 90 10| 89 29} 88 47 nae 30 
40 97 28 | 96 48 95 27 | 9447] 94 93 25 | 9244] 9202] 91 21 | 9039] 89 20 
50 99 21 | 98 41 | 98 or | 97 20} 96.40} 9559] 95 18] 9437] 9355 | 9313] 9231] 91 48 10 

VEL OO || Ior 16 | 100 36 | 99 99 15 | 9834] 9753] 9712] 9630] 9549] 9507} 9424] 93 41 Vv oo 
10 103 11 | 102 31 | 101 51 | I0l 10 | 100 30} 99 49} 9907] 98 26] 97 44] 97 01] 9619] 95 36 50 
20 105 08 | 104 28 | 103 48 | 103 08 | 102 27 | or 46 Tor 05 | 100 23 | 99 40| 98 58 | 9815] 97 31 40 
30 107 07 | 106 27 | 105 47 | 105 06 | 104 25'| 103 44 | 103 03 | 102 21 | IOI 39 | 100 56 | 100 13] 99 29 30 
40 tog 07 | 108 27 | 107 47 | 107 07 | 106 26 | 105 45 | 105 03 | 104 21 | 103 39 | 102 56 | 102 #2 | IOI 29 \20 
50 III og | IIo 29 } 109 49 | 10g Og | 108 29 | 107 47 | 107 06 | 106 24 | 105 41 | 104 58 | 104 I5 | 103 31 10 

VEIT OO || 113 13 | 112 34 | 111 54 | 111 14 | 110 33 | 109 52 | 109 I1 | 108 29 | 107 46 | 107 03-| 106 Ig | 105 35 Iv 00 
10 115 20 | 114 41 | 114 OF | 113 21 | 112 41 | 112 00 | 111 18 | 110 36 | 109 54 | 109 11 | 108 27 | 107 42 50 
2O || 117 29 | 116 50 | 116 11 | 115 32 | 114 SI | 114 II | 113 29 | 112 47 | 112 04 | III 2x | 110 37 | 109 53 40 
30 119 42 | 119 03 | 118 24 | 117 45 | 117 05 | 116 24 | 115 43 | 115 0 she Ig | 113 35 | 112 51 | 112 07 30 
40 121 57 | 121 19 | 120 40 | 120 of | IIg 22 | 118 41 | 118 00 | 117 18 | 116 36 | 115 53 | II5 09 114 25 20 
5O || 124 15 | 123 123 00 | 122 21 | 121 42 | 121 02 | 120 21 | 119 40 | 118 58 | 118 35 | 117 31 | 116 46 10 

IX OO || 126 37 | 126 00 | 125 23 | 124 45 | 124 06 | 123 26 | 122 46 | 122 05 | 121 23 | 120 41 | 119 57 | 19:13 IIE 00 
10 129 03 | 128 26 | 127 50 | 127 12 | 126 125 55 | 125 15 | 124 35 | 123 54 | 123 11 | 122 28 | 121 44 50 
20 131 32 | 130 56 | 130 21 | 129 44 | 129 128 28 | 127 49 | 127 09 | 126 29 125 47 | 125 124 21 . 40 
30 134 05 | 133 31 | 132 56 | 132 20 | 131 43 | 131 06 | 130 28 | 129 49 | 129 09 | 1 127 127 03 30 
40 || 136 42 | 136 09 | 135 35 | 135 OF | 134 25 | 133 49 | 133 11 | 132 33 | 131 54 | 131 14 | 130 33 | 129 51 20 
50 139 24 | 138 52 | 138 I9 | 137 45 | 137 II | 136 36 | 136 00 | 135 23 | 134 45 | 134 06 | 133 26 | 132 45 10 

X OO || 142 09 | 141 39 | 141 08 | 140 36 | 140 03 | 139 29 | 138 54 | 138 19 | 137 42 | 137 05 | 136 26 | 135 46 ir 00 
10 144 59 | 144 30 | 144 o1 | 143 30 | 142 59 | 142 27 | I4I 54 ! 141 20 | 140 45 | 140 09 | 139 32 | 138 54 50 
2O || 147 54 | 147 26 | 146 58 | 146 30 | 146 00 | 145 30 | 144 59 | 144 27 | 143 54 | 143 20 | 142 142 08 40 
30 150 52 | 150 27 | 150 o1 | 149 34 | 149 148 39 | 148 10 | 147 40 | 147 09 37 | 146 03 | 145 29 30 
40 153 54 | 153 31 | 153 08 | 152 43 | 152 18 | 151 52 | 151 26 | 150 58 | 150 29 | 150 00 | 149 29 | 148 57 20 
50 157 or | 156 40 | 156 19 | 155 57 | 155 34 | 155 11 | 154 47 | 154 22 | 153 56 | 153 29 | 153 OF | 152 33 10 

XI OO || 160 10} 159 52/1 159 15 | 158 54 | 158 158 13 | 157 51 | 157 28 | 157 04 | 156 40 | 156 14 I 00 
10 163 23 re 08 4 52 | 162 36 | 162 I9 | 162 of | 161 43 | 161 24 | 161 O5 | 160 45 | 160 24 | 160 02 50 
20 166 39 | 166 27 | 166 14 | 166 00 | +165 47 | 165 32 | 165 17 | 165 02 | 164 46 | 164 31 | 164 12 | 163 54 40 
a. 169 57 | 169 48 | 169 169 28 | 169 17 | 169 06 | 168 55 | 168 43 | 168 32 | 168 I9 | 168 05 | 167 52 44 
O || 173 17 | 173 11 | 173 04 | 172 57 | 172 50 | 172 43 | 172 35 | 172 27 | 172 19 | 172 11 | 172 02 | 171 52 

XI 50 176 176 35 | 176 32 | 176 176 25 | 176 21 | 176 17 | 176 13 | 176 09 | 176 05 | 176 00 | 175 56 XIE 10 

tr . 

him.| h.m.| hom.| hom.| h.m.| h. * h.m.| h.m.| h.im.| h.m.\| h.m.| h.m. 
Sun rises. 600} 5 551| 547] 542] 5 533] 529 24] 5:19 15 ro || Sun rises. 
Sun sets . 6 00 ax 6 09 6 13 6 18 6 22 6 27 6 31 sig 6 41 eae ing Sun sets, 

Azimuth. go oo | $8 30 87 oI & 31 84 or 82 31 Sr ot 9 30 73 00 7% 29 4 58 3 2% || Azimuth, 

In North latitude the azimuth is reckoned from North { to Kast when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

: LATITUDE 48°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 12° | 13° | 14° | 15° | 16° | 17° | 28° | 19° | 2O° | VE | 22° | 23° | Dee. 

April. : | May. June. 
| 

22 | 25 28 °| I | 5 | 8 | 12 | 16 | ar | 26 | I | Io 

August July. 

Apparent 22 | 19 | 16 | ln ek (GN) 28 | 24 | 19 | 2 | 3 Apparent 
Time. l : 7 Time. 
A. M. October. November. December P.M. 

25 28 | 31 | 3 6 Io | 14 7 Le | 22 | 27 3 | IL 

February. January. 

18 15 12 9 | 5 | 2 29 | 25 { 21 | 16 | Io | 2 

he. m. or o 7 or ew a. ¢ oUF Qa ovr oe Se) ee een he. m. 

RM Mee ay os a] se x oboe abe osas crete wis.ady oialy scfeaeg hale dean Melua wanes aie caine ee one ed betes veces Leo ceeaol Side 50 
20 soceeee]| 5748] 57 21 | 56 35 40 
30 60 5 | 39 38} sg or | 58 24 30 
40 62 1 28} 6050] 60 12 20 
50 63 54 | 63 16| 6237] 61 59 10 

SL. UMN | SSS ae 69 36| 68 57| 681 67 40 65 43 | 6503| 64 24| 63 45 Vil 00 
10 || 72.45| 72 06 7t 27 | 70 47 | 7008| 69 29 67 30 | 6650| 66 10| 65 30 50 

~ 20 74 30| 7356|) 7317) 7237) 7357} 7117 69 17 | 68 36| 6755| 67 I5 40 
30 76 26} 75 46| 7506) 74526) 7345} 73 95 71 03 | 70 22| 69 40| 68 59 30 
40 || 7816) 7735| 7655| 7614| 7533] 74 52 72 48 | 7206) 71 24) 70 42 20 
50 8005 | 79 24| 78 43| 7802] 77 21| 76 39 74 33| 735%] 73 08) 7225 10 

Vi oo 81 54| 81 13| 8032] 79 79 08 | 78 26 76 19'|. 75 35 | 74 52} 74 09 “WI 00 
10 || 83.33 | 83 02| 8230| S1 38| 8 396| S013 79 31| 7B47| 704 | 77 20| O36 | 75 52 50 
20 85 33 | 84 51 ao 83 26 | 82 44| 8200] 81 17-| -8e-33 | —79-49 Res 78 20 | 77 35 40 
30 87 23 | 86 41 | 85 85 15 | 84.32 | 83-48 | 83,05 -|--82-20,) 81-36 50 | 8005 | 79 19 30 
40 89 14| 8831 | 8748| 8705| 86 21| 85 37| 8452| 8407] 8322] 8236| 81 50] 81 03 || 20 
50 gt 06} 90 22/| 8939 55 | 88.11 | 87-26 | 86.45 | 85 55 | “85°09 | 84 23 | 83 36 | 82 49 of 10 

Vil 00° g258 | 921 91 31 | 9046} go 02| 8916] 8830/] 8744] 8658| 86 11 | 85 23 | 84 35 Vv oo 
10 || 94 52 94-08 93 24.| 92:39) 91 54| 9608 | 9022) 89 35 | 8848) 8800) 87 11 | 86 22 50 
20 || 9648] 9603) 95 19 ae33 93 48 | 93 01 | 9214| 91 27| 9039) 8950} 8961} 8811 40 
30 || 9845 | 9800! 97 15 29 | 95 43 = Sn 94-09 | 93 21 | 9232 | 9142) 9052] go or 30 
40 || 100.44 | 9959| 99 14} 9828} 97 41 53 | 9605] 95 16 = fe! 93 37 | 92.46} 91 54 20 
50 || 102 46 | 102 00 | ror 15 | 100-28 | 99 41 | 9853 | 9804 | 97 15 25,| 9534 | 9442) 93-49 10 

WHIE OO || 104 50 | 104 04 | 103 18 | 102 31 | 101-43 | 100.55 | 10006 | 99 16 98-25" 97 33 | 9640] 95 46 Iv oo 
10 106 57 | 106 II | To5 25 | 104 37 | 103 49 | 103 00 | 102 10'| Tol Ig | 100 28 | 99 35 | 98 42| 97 47 50 
20 || 109 07 | 108 21 | 107 34 | 106 47 | 105 58 | 105 09 ane 18 | 103 27 | Io2 34 | lor 41 | 100 47 | 99 51 40 
30. || 111 21 | 110 35 | 109 48 | 109 00 | TO8 Ir | 107 21 | 106 30 | 105 38 | 104 45 | 103 51 | 102 55 | 10r 59 30 
40 || 113 39 | 112 53 | 112 05 | III 17 | 110 28 | 109 37 | 108 46| 107 53 | To7 00 | 106 05 | 105 09 | ‘Tog IL 20 
50 116 of | 115 14 | 114 27 | 113 39 | 112 49 | IIT 59 | ITT 07 } ITO 14 | Tog 1g | 108 24 | 107 27 | 106-28 10 

IX OO | 118 27 | 117 41 | 116 54 | 116 05 | 115 16 | 114 25 | 113 32 | 112. 39 | 111.44 | T1048 | 109.50| 108 51 Wii 00 
10 120 59 | 120 13 | 119 26 | 118 37 | 117 47 | 116 56 | 116 04 | 115 Io | 114 15 | 113 18 | TI2 20 | IEE 2 50 
20 || 123 36 | 122 50 | 122 03 | I2r 15 | 120 25 | 119 34 | 118 42 | 117 48 | 116 52 | II5 55 | 114 57 113 56 40 
3O || 126 19 | 125 33 | 124 47 | 123 59 | 123 09 | 122 19 | 121 26 | 120 32 | 119°37 | 118 39 | 117 40} 1 30. _ 
40 || 129 07 | 128 23 | 127 37 | 126 49 | 126 of | 125 10 | 124 18 123 25 | 122 29 | 121 32 | 120 32 | Ig 31 20 
50 || 132 03 | 131 19 | 130 34 | 129 47 | 128 59 | 128 I0 | 127 18 25 | 125-30 | 124°33 | 123 34 | 122 32 10 

X OO || 135 04 | 134 22 133 38 | 132 53 132 06 | 131 17 | 130 27 | 129 34 | 128 39 | 127 43 | 126 125 Ii 00 
10 138 14 | 137-33 | 136 136 135 21 | 134 133 44 | 132 53 | 132 00 | 131 130 129 50 
20 I4I 30 | 140 51 | 140 10 | 139 28 | 138 44 | 137 137 It | 136 22 | 135 30 | 134 133 39 | 132 40 40 
BO || 144 54 | 144 17 | 143 142 58 | 142 17 | 141 33 | 140 48 | 140.00 | 139 11 | 138 19 | 137 24 a 8 30 
40 147 SI | 147 14 | 146 37 4 145 17 | 144 35 | 143 50 | 143 O4 | I42 12 | I4I 22 | I40 20 
50 152 02 | I5I 31 | 150 58 | 150 24 | 149 48 | 149 11 | 148 32 | 147 51 | 147 07 | 146 21 | 145 33 | 344 42 10 

KE OO |' t55 47 | 155.19 | 154 50 | 154 20 | 153 48 | 153 14 | 152 39 | 152 02 | 151 23 | 150 41 | 149 57 | 149 11 1 00 
10 159 15 | 158 49 | 158 23 | 157 55 | 157 26 | 156 55 | 156 23 | 155 49 | 155 13 | 154 34] 1 50 
2O_ || 163 35 | 163 16 | 162 55 | 162 33 | 162 10 = 46 | 161 21 | 160 54 | 160 25 | 159 55 ‘9 23 3 3 40 
3O || 167 37 | 167 22 | 167 06 | 166 49 32 | 166 13 | 165 54 | 165 33 165 11 | 164 47 22 | 163 55 30 
40 I7I 43 | 171 32 | 171% 22 | 171 10 170 58 | 170 170 32 | 170 18 | 170-03 | 169 47 | 169 30 = Ir 20 

XE 50 | 175 51 | 175 45 | 175 49 | 175 34 | 175 28 | 175 22 | 175 15 | 175 08 | 175 00 | 174 52 | 174 43 | 174 34 KIT 10 

hom.) hom.) hom.| heom.| hom.| hem.) hom.| hom.\| hom.) hom.| him.) hom, 
Sunrises. . 5 | §or 456| as5t| 446) 441] 435/ 430°| 425] 419] 413] 407 || Sum-rises. 
Sunsets. . 55 59 7°04) 79 774) 7-19 7 25 7 3° 735 741 7 47 7 53 || Sunsets. 

o74 Oo .4 ° ° Asiowuth. .. | fede) ode | Bae) & is | do] Yes! So) OS | Hi) HH) SH] Hi) asin 
tae es Hea ‘to East orhen the time is A. M. In the azimuth is reckoned from South gu West when.thostioncde f.:31. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 49°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 0° 1° 2° 3° 4° 5° 6° ky g° 9° | 10° | 19° Dec, 

March. April. 

21 | 23 26 | 28 | 31 3 | 5 8 | II 13 | 16 | 19 

: September. August. 

Apparent 23 | 21 | 18 | 16 | 13 10 | 8 | 5 | 2 30 | 28 | 25 Apparent 
Time. Time, 
Ae Mi. September. October, RP, i 

23 26 | 28 I | 4 | 6 | 9 | II | 14 17 | 19 | 22 

March, February. 

21 18 16 | 13 | II 8 6 3 | I 26 23 | 20 

h. m. Ce ge of (TR o7 or or or o 7 0:7) o¢ or or ih, 2 

WY. BO- lsncpeclocasscectuckbeanalts via denstvln van deels atcies Sica ements Sree Piniacul keds wns 73 25 50 
20 5 annjdeieen|acaitcaceale vate stew elebices eiveleesmatn ata ERA fer POTS (Pees 76 35 7556} 7517 40 
BOS ilcee ace sevesa ve.s| Sestea abate Spo wae 46| 7907] 782 7748 | 77 09 30 
BO Mil cate se dsles aces eis aeec ep dlambisdte culie maeeors 82 57 | 82 18 1 39 | 8059] 8020] 79 41 or 20 
A ag | Paar) eA 2 Al meas A 86 09 | 8529] 8450] 8411 | 8331] 8252] 8212] 81 32 53 10 

VI OO go 00} 89 2r} 88 41-| 8802] 87 22} 86 86 85 24 04 | 33 24 | 82 44 VI 00 
10 || 9153] 91 1@| 90 34] 89 89 15 | 88 36] 87 87 16 86 %0 85 56 | 85 16 35 50 
20 93 47| 93.97] 92 28] 91 48] 91 09] 90 89 48 | 8909] 88 29] 87 49| 87 08 27 40 
30 || 95 40] 9501 | 94 22] 93 42| 9303] 9223] 91 42] 91 02] go 22 41 | 89 00] 88 19 30 
40 97 35 55 | 96 16] 95 36 57 17] 93 36] 9256] 9216] 91 35] 90 54 go 12 20 
50 || 9930] 9851 | 98 11 | 97 32 52 12| 95 31 | 9451 | 94 10] 93 29| 92 48] 92 06 10 

VIE OO || ror 26 | 100 47 | 100 07 28 | 98 48| 98 08| 97 27| 9647] 96 06] 95 24 43 | 94 01 Vv oo 
10 103 23 | 102 44 | 102 05 | IOI 25 | 100 45 | 100 05 | 99 98 44 | 98 03] 97 21 36 39 | 95 57 50 
20 105 22 | 104 43 | 104 03 | 103 24/} 102 44 | 102 03 | IOI 23 | 100 42 | 100 OL | 99 19] 98 37 97 55 40 
3O || 107 22 | 106 43 | 106 03 | 105 24 | 104 44 | 104 103 23 | 102 42 | 102 or | ror 19 | 100 37 | 99 30 
40 109 23 | 108 44 | 108 05 | 107 26 | 106 46 | 106 105 25 | 104 44 | 104 03 | 103°21 | 102 39 | 101 20 
50 III 27 | 110 48 | 110 09 | 109 30'| 108 50 | 108 10 | 107 29 | 106 48 | 106 O07 | 105 25 | 104 42 | 103 59 10 

WEEE OO || 113 33 | 112 54 | 112 16 111 36 | I10 57 | 110 17 | 109 36 | 108 55 | 108 14} 107 31 | 106 49 | 106 06 Iv oo 
10 115 41 | 115 03 | 114 24 | 113 45 | 113 06 | 112 26 | 111 45 | III 04 | 110 23 | 109 41 | 108 108 I5 50 
20 117-51 | 117 13 | 116 35 | 115 57 | 115 17 | 114 38 | 113 57-| 113 16 | 112 35 | 111 53 III Io | 110 27 40 
30 120 05 | 119 27 | 118 49 | 118 I1 | 117 32 | 116 52 | 116 12 | 115 32 | 114 50] 11 TI3 26 | 112 42 30 
40 122 2I | 121 44.| 121 06 | 120 2g | 119 50 | 119 Ir | 118 31 | 117/50 | 117 09 | 116 28} 115 45 | 115 OF 20 
50 124 40 | 124 04 | 123 27 | 122 49 | 122 I1 | 121 32 | 120°53 | 120 13 | 119 32 |] 118 50 | 118 08 | 117 25 10 

IX OO || 127 03 | 126 27 | 125 51 | 125 14 | 124 36 | 123 58 | 123 19 | 122 39 | 121 59 | 121 17 | 120 35 | 119-52 Ili oo 
10 129 128 54 | 128 18 | 127 42 | 127 126 27 | 125 49 | 125 10 | 124 30 | 123 49 | 123 07 | 122 25 50 
20 131-58 | 131 24 | 130 49 | 130 14 | 129 38 | 129 OF | 128 23 | 127 45 | 127.05 | 126 25 | 125 125 02 40 
30 134 32 | 133 58 | 133 25 | 132 50 | 132 I5 | 131 39 | 131 02 | 130 24 | 129 46 | 129 06 | 128 127 45 30 
40 137.09 | 136°37 | 136 04 | 135 31 | 134 56 | 134 2I | 133 46 | 133 09 | 132 31 | 131 53 | 131 13 | 130 38 20 
50 || 139 50 |. 139 19 | 138 48 | 138 15 | 137 42 | 137 09 | 136 34 | 135 59 | 135 22 | 134 45 | 134 07 | 133 27 |} 10 

xX OO 142 35 | 142 06 | 141 36 | 141 05 | 140 33 | 140 O1 | 139 28 | 138 54 | 138 I9 | 137-43 |° 137 06 | 136 27 it 00 
10 145°24 | 144 56 | 144 28 | 143 59! 143 29 |: 142 58 | 142 26 | 141 54 ! 14 21 | 140 46 | 140 II | 139 34 50 
20 148-17 | 147 51 | 147 25 | 146 57 | 146 29 | 146 00 | 145 30 |-145 00 | 144 28 | 143 56 | 143 22 | 142 47 40 
30 I5I 14 | 150 50 | 150 26 | 150 00 | 149 34 | 149 07 | 148 39 | 148 11 | 147 41 | 147 I1 | 146 39 | 146 07 30 
40 154 15.|-153 53 | 153 31 | 153 08 | 152 44 | 152 19 | 151 53 | I5X 27 | 151 00 |} 150 32 | 150 03 | 149 33 20 
50 || 157 20.| 157 00 | 156 40 | 156 19 | 155 57 | 155 35 | 155 12 | 154 48 | 154 24 | 153 59 | 153 32 | 153 05 10 

XI OO 160 27.} 160 10 | 159 52 |-159 34 | 159 15 | 158 55 | 158 35 | 158 15 | 157 53 | 157 30 | 157 07 | 156 43 I 00 
10 163 38,|.163 23 | 163 08 | 162 52 | 162 36 | 162 20 ; 162 03 | 161 45 | 161 161 160 47 | 160 27 50 
20 166 51 |'166 39 | 166 27 | 166 14 | 166 or | 165 48 |:165 34 | 165 I9 | 165 04 | 1 * 164 32 | 164 15 40 
30 170 06 | 169 57 | 169 48 | 169 38 | 169 28 | 169 18 | 169 07 | 168 56 | 168 45 | 168 33 | 168 20 | 168 07 30 
40 173, 23 | 173 17 | 173 11 | 173 04 | 172 58 | 172 50 | 172 43 | 172 36 | 172 28 | 172 20 | 172 12 | 172 03 20 

XI 50 176 41 | 176 38 |'176 35 | 176 32 | 176 29 | 176 25 | 176 21 |‘176 18 | 176 14] 176 10 | 176 05 | 176 OF XIE 10 

h.m.| h.m.| h.m.| hom.\ h.om.| h.m.\ hom.| h.m.| him | h.m.| hom.| hom 
Sun rises . 6 00 555 5 51 5 46 5 42 5 37 5 32 5 28 5 23 5 18 13 |. 5 08 || Sun rises, 
Sun sets , 600 6 05 6 09 14 6 18 6 23 6 28! 6 32 37 6 42 47 6 52 Sun sets. 

Azimuth go oo |, 88 29 | & 37 85 25 | 83 54 S2 22 80 So 79 38 77 4s 76 i2| 74 39 Bos, ‘Adimuth, — 

. : < to East when the time is A. M. In North latitude the azimuth is reckoned from North {te West whet she dine ig Po ae: 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 49°. 

DECLINATION-—-SAME NAME AS—LATITUDE. 

Dec. 32° | 23° | bac | 25° | 16° | 17° | 18° | 19° | 20° | 2° 2s° Dec. 

April. May. June. 

22 25 28 I 5 8 | 12 16 21 26 10 

‘ August. July. 
Apparent 2 | 19 16 2 9 cae ee 28 24 19 3 Apparent 

Time. Time. 
A.M - October. November. December. P.M. 

25 | 28 | 31 3 6 | 10 | | 17 } 22 | 27 II 

February. January. 

18 15 | 12 “g | 5 | 2 29 25 21 16 2 

h. m. os ofr or or or ov OF ov? ort or ovr he m. 

3 foe 7S | Ree ind cpie toss ease vis es csOunleces oc.ue Menges ubp tate’ ss Veletpacice chtiavesicssiune base 54 45 50 
OG AS Rea ee See a ete Ae aR teers Cr Sars Soe - Sedede div cesccss 57 48 56 3 40 
BO al cacsecccdesccness - plgsiverafs Rmmeme 2 s0]nee se: ele 60 52| 66016] 59 40 3 27 30 
MEE lkiet Heah on chaps cance esate venue ale diinvass 63 59 | 63 22| 6245] 6208] 61 31 16 20 
SO: id aie ---| 67 06| 6629] 6551| 65 14| 64 36] 6358] 63 20 62 05 se oe 10 

V OO |...---..- 70 15| 69 37} 6859| 6821] 67 43| 6705 | 66 26) 65 48 Se 63 52 VER 00 
10 || 7246| 7208| 7129) 7051 | 7o12| 69 33 55 | 6816) 67 37 58 85 39 50 
20 74 38| 7400} 7321 | 72 42| 7202] 71 23| 7044 | 7005 | 69 25) 68 45 67 25 40 
30 76 30| 7551} 7511! 7432) 73521 7313} 7233] 7153] 71 12| 70 32 69 11 30 
40 78 22| 7742) 77 02 22 | 75 42 | 75°92) 74 21) 73 41 | 7300} 72 19 70 56 20 
5O || 8013) 7933 | 7852| 7812) 77 31 5I| 7610): 75 29} 7447] 74.05 72 41 10 

WE OO || 8204} 81 23] 8043} 8002) 79 21} 7840) 7758) 7716| 7534) 75 52 74 2% VI 00 
10 8355 | 8314] 8233] 81 52| 81 10| 8028} 79 46| 79 04 21 | 77 38 us rE" 50 
20 85 46 | 85 05 bP Be 83 42 | 8300] 82 18| 81 35} 80 52 09 25 77 56 40 
30 || 87 38 57 15 | 85 33 50 | 8408 | 83 24) 8241) 8157] 81 13 79 43 30 
40 || 831] 88 49| 8807| 87 24 41 | 85 58| 85 14 84 30 | 83 45 | 83 00 81 29 20 
5O || 91 24| 9042| 8959) 8916) 8833] 8749) 8705 20} 8535 | 84 49 83 16 10 

WEE 00 || 9319| 9236| 9153] 91 10| 9026| 8941 | 8856| 8811 | 87 25| 86 39 85 05 Vv 00 
10 || 95 15 ea 93 48 | 93 94 | 9220] 91 35 | 9050 90 04 89 17 | 88 30 8 54 50 
20 97 12 29 | 9545] 9501 | 94 16 | 9330] 92 44°) QT. gI Ir | go2 88 4 40 
%O || 99 11 | 98 27| 9743} 9659] 9613] 95 27 41 | 93°54 | 9306) 921 go 38 30 
40 || 101 12| 100 28| 99 44 59 | 9813 | 97 27 40 | 95 52} 95 93 3 14 92 33 20 
50 103 16 | 102 31 | 101 47 | IOI O1 { 100 15 | 99 28 40 | 97 52| 97.93 13 94-31 10 

- VEER 00 || 105 22 | 104 37 103 32 103 06 | 102 20 | ror 32 | 100 44| 9955] 99 05| 98°15 96 31 Iv 00 
10 107 31 | 106 46 | 106 00 | 105 14 | 104 27 | 103 39 | 102 51 | Io2 O1 | IOr II | 100 20 98 34 50 
20 Iog 43 | 108 58 | 108 12 | 107 25 | 106 38 | 105 50 | I05 o1 a II | 103 20 | 102‘28 100 40 40 
30 III 58 | 111 13 | ITO 27 | Tog 40 | 108 53 | 108 04 | 107 I5 | 106 24 105 33° ye 40 102. 51 30 
40 114 17 | 113 32 | 112 46 | 111 59 | III 12 | II0 23 | 10g 33 | 108 42 | 107 50 | 106 56 105 06 20 
50 116 41! 115 56 | 115 10 | 114 23 | 113 35 | 112 46! III 55 | 111 04 | I10 II | 109 17 107 25 10 

x 0o 119 og | 118 24 | 117 38 | 116 51 | 116 115 13 ats 113 31 | 112 38 | 111 44 109 51 Iti 00 
10 || 121 41 | 120 56 | 120 10 | 119 24 | 118 117 47 | 11 se 116 04 | II5 II | 114 1 112 22 50 
20 || 124 19 | 123 35 | 122 49 | 122 03 | I2I 15 | 120 TI9g 35 | 118 43 | 117 50 | 116 55 II5 00 40 
30 127 02 | 12618 | 125 34 | 124 47 | 124.00 | 123 II | 122 21 | 121 29 | 120 36 | II9 4I Il7 30 
40 129 51 | 129 08 | 128 24 | 127 39 | 126-52 | 126 04 | 125 14 | 124 22 | 123 29 | 122 120 20 
50 132 46 | 132 05 | 131 22 | 130 37 | 229 51 | 129 03 | 128 14 | 127 23 | 126 31 | 125 123 41 10 

. XK OO || 135 48 | 135 074 134 25 | 133 42 | 132 57 | 132 11 | 131 22 | 130 33 | 129 41 | 128 47 126 53 Ir 00 
10 138 56 | 138 17 | 137 37 | 136 55 | 136 Ir | 135 26 | 134 39 | 133 51 | 133 00 | 132 08 130 15 50 
20 142 II | 141 34 | 140 55 | 140.15 | 139 34 | 138 50 | 138 05 | 137 18 | 136 29 | 135 38 133 49 40 
BO || 145 33 | 144 58 | 144 21 | 143 43 | 143 04 | 142 23 | 141 40 | 140 56 | 140 09 | 139 20 137 35 30 
40 || 149 of | 148 29 | 147 55 | 147 20 | 146 43 | 146 05 | 145 25 | 144 43 | 143 59 | 143 13 I4I 33 20 
5O || 152 36 | 152 07 | 151 36 | I51 04 | I50 30 | 149 55 | 149 19 49 | 147 59 | 147 17 145 44 10 

Xi 00 156 18 | 155 51 | 155 24 | 154 56 | 154 26 | 153 54 | 153 21 | 152 47 | 152 10 | I5I 31 150 07 I 00 
10 160 05 | 159 42 | 159 19 | 158 54 | 158 28 | 158 oI | 157 32 | 157 02 | 156 31 | 155 57 154 43 50 
20 163 57 | 163 39 | 163 19 | 162 59 | 162 38 | 162 15 | 161 51 | 161 27 | 161 00 | 160 32 159 31 40 
30 167 54 | 167 40 | 167 25 | 167 09 | 166 53 | 166 36 | 165 17 | 165 58 | 165 38 | 165 16 164 28 30 
40 171 17I 44 | 171 34 17I 24 | 171 13 | 171 OF | 170 49 | 170 36 | 170 21 | 170 07 169 34 20 

XE 50 || 175 175 52 | 175 46 | 175 41 | 175 30 | 175 30 | 175 23 | 175 17 | 175 10 | 175 02 174.4) Xl 10. 

h.m.| h.m.| h.m.| h.m.| h.m.| h.m.| h.m.\| hom. | hom. | h.m. h.m, ’ 
Sun rises . o3| 458| 453} 448] 443] 438] 432] 427] 421 4 15 4 03 || Sun rises. 
Sun sets-. 57 7 02 7 07 7 12 7:17 7. 22 7 28 7 33 7 39 7 45 7:57 Sun sets... 

“Azimuth . . 71 3I 69 37 & 22 | & 46 65 09 63 32 é 54 60 is 3 5 % 53 $3 2 Azimuth. 

In South latitude the azimuth is reckoned from South{ 
to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 50°, 
DECLINATION—SAME NAME AS—LATITUDE. | 

Dec. 0° ye | 2° 3° | 4° 5° 6° a §° 9° | 10° | nae} Dee. 

March.” April. 

21 | 23 | 26 | 28 31 3 5 8 | II 13 | 16. | 19 

September. August. 

Apparent 22 |. 2 | 18 | 16 13 | 10 8 Sli. go | Bl tS Apparent 
Time, Time. 
A.M. September. October. . P.M. 

23 | 26 | 28 I 4 6 9 11 | 14 17 | 19 | 22 

March. February. x 

21 | 18 | 16 | 13 | Ir | 8 6 | 3 | I 26 23 | 20 

lh. mm, Oo? of or of or Of or or ofr ae oS ovr h. m. 

iv 10 A SAREE (ort Robe evita of Cau yey seca ln Seckolees 73 25 50 
20 3 OOS eh Hear 76 351 75.57 |. 75 19 40 
BO NA cates ste ans So ab foattemeealeh eas bode dinhine ak dani aul toca: acme 2? 46 2 08 | 7830] 7751| 77.13 30 
40 9 TERR 82 58 | 82 19 I 41 102] 8024] 79 45] 79 06 20 
50 86 09} 85 31 | 84 52| 84 14| 8335 | 8256] S217]! 81 39] 81 oo 10 

VI oO go 00 | 89 21 | 88 88 04 | 87 26| 8647] 8608] 85 29| 84 50 1r| 83 32| 8253 VI 00 
10 || 9t 55] 91 16 90 38 89 59 | 89 20] 8841 | 8802} 87 23| 86 44 05 | 85 26 45 50 
20 || 9350] 93 1r| 9233] 9154] 9115] 9036| 8958) 89 18| 8838) 8759) 87 19 39 40 
30 || 95 46] 95 07 43 93 50} 93 11| 9232] 9152] 9113] 9033] 8954] 89 14] 88 34 30 
40 || 97.42] 97 03 24 | 95 46| 9597] 94 28] 93 48| 9399] 9229] 91 49| 91 09| 90 28 20 
50 || 99 3>| 9y00| 98 214 9742] 9793] 9624] 95 45| 9595 | 94 25] 9345| 9395] 92 24 10 

WIE 00 || tor 36 | 100 58 | 100 40 | gg or 22 | 97.42] 97 03 | 9623] 95 42] 95 oF 21 Vv 00 
10 103 35 | 102 56 | 102 8 in 39 | 101 00 P4 21} 99 41] 99 01} 98 21] 9741 | 97 00 36 18 50 
2O || 105 35 | 104 57 | 104 18 | 103 39 | 103 00 | 102 21 | 1OX 41 | IO o2 | 100 21 |. 99 41 | 99 00 | 98 18 40 
30 || 107 36 | 106.58 | 106 20 | 105 41 | 105 02 | 104 23 | 103 43 | 103 03 | 102 23 | Tot 42 | IOI OL | 100 Ig 30 
40 || 109 39 | 109 02 | 108 23 | 107 45 | 107 06 27 | 105 47 | 105 07 | 104 27 | 103 46 | 103 04 | 102 22 20 
50 || 111 44 | 111 07 | 110 29 | 109 50 | 109 Iz | 108 33 | 107 53 | 107 13 | 106 32 | 105 §1 | I05 10 | 104 28 10 

VEIE 00 || 113 52 | 113 14 | 112 26 | 111 58 | 111 19 | 110 4o | 210 of | 109 21 | 108 40 | 107 59 | 107 18 | 106 36 Iv oo 
. 10 116 01 | 115 24 | 114 46 | 114 08 | 113 gO | 112 §1 | 112 12 | 111 32] 110 51 | I10 10 | 10g 28 | 108 46 50 

20 118 13 | 117 36 | 116 59 | 116 21 | 115 43 | 115 04 | 114 25 | 113 45 | 113 05 | 112 24 | ITI 42 | III oO 40 
30 || 120 27 | 119 50 | Tig 14 | 118 36 | 117 117 20 | 116 41 | 116 02 | 115 21 | 114 41 | 113 59 | 113 17 30 
40 || 122 44 | 122 08 | r2t 32 | 120 55 | 120 17 | 119 39 | 119 of | 118 22 | 117 42 | 117 OF | 116 20 | 115 38 20 
50 125 04 | 124 29 | 123 53 | 123 17 | 122 40 | 122 02 | 121 24 | 120 45 | 120 05 | IIg 25 | 118 44 02 10 

EX OO || 127 27 | 126 53 | 126 17 | 125 42 | 125 05 ra 28 | 123 51 | 123 12 | 122 33 | 121 53| 121 12 | 120 31 Ill 00 
10 || 129 54 | 129 20 | 128 45 | 128 10 | 127 35 | 126 58 | 126 21 | 125 43 | 125 05 | 124 25 | 123 45 | 123 04 50 
2O || 132 24 | 131 50 | 131 17 | 130 43 | 130 08 | 129 32 | 128 56 | 128 19 | 127 41 | 127 02 | 126 23 | 125 42 40 
30 134 57 | 134 25 | 133 52 | 133 19 | 132 45 | 132 10 | 131 35 | 130 59 | 130 22 | 129 44 | I29 05 | 128 25 30 
40 || 137 34 | 137 03 | 136 32 | 136 00 | 135 27 | 134 53 | 134 19 | 133 44 | 133 07 | 132 30 | 131 52 | 131 14 20 
50 || 140 15 | 139 45 | 139 15 | 138 44 | 138 13 | 137 40 | 137 07 | 136 33 | 135 58 | 135 22 | 134 45 | 134 1 

X OO || 143 00 | 142 32 | 142 03 | 141 33 | 141 03 | 140 32 | 140 00 | 139 27 | 138 54 | 138 19 | 137 44 | 137 07 m 00 
10 145 48 | 145 21 | 144 54 | 144 26 | 143 57 | 143 28 | 142 58 | 142 27 | 141 55 | 141 22 | 140 48 | 140 13 50 
20 || 148 40 | 148 15 | 147 50 | 147 23 | 146 57 | 146 29 | 146 00 | 145 31 | 145 OF | 144 30 | 143 58 | 143 25 40 
3O || 151 36 | 151 13 | 150 49 | I50 25 | 150 00 | 149 34 | 149 08 | 148 41 | 148 13 | 147 43 | 147 14 | 14 43 30 
40 || 154 154 14 | 153 53 | 153 30 | 153 07 | 152 152 20 | I51 54] I5I 29 | 151 02 | 150 35 | 150 20 
50 || 157 157 19 | 157 00 } 156 40 | 156 19 | 155 155 36 | 155 14 | 154 5I | 154 27 | 154 02 | 153 36 10 

XI OO || 160 160 27 | 160 I0 | 159 52 | 159 34] 159 16 | 158 57 | 158 37 | 158 17 | 157 55 | 157 33 | 157 11 I 00 
10 || 163 52 | 163 * 163 23 | 163 08 4 53 | 162 37 | 162 21 | 162 04 | 161 47 | 161 29 | 161 10 | 160 50 50 
2O || 167 02 | 166 51 | 166 39 | 166 27 | 166 15 | 166 02 | 165 49 | 165 35 | 165 21 06 | 164 51 we 35 40 

Sl ewe oe eee ees | 92 eee ace | otean | sees | aueee coer beets 39 17 173 173 I 3 II | 173 05 | 172 51 | 1 
XE 50 | 1 x 176 c 176 38 | 176 35 | 176 32 | 176 29 | 176 25 | 176 22 | 176 18 | 176 14 | 176 10 | 176 Be XII 10 

h.m.| h.m.| him.| hom.| him.| hom.| hom.| him.| hom.| h.m.| h.om.\ -hom. 4 
Sun rises . 6 00 55 5 5° 5 46 5 41 5 36 5 31 5 26 5 21 5 16 511 toe Sun rises. 
Sunsets . 6 00 05 10 14 6 19 24 6 29 6 34 6 39 44 6 49 54 || Sun sets. 

° azimuth... | $60) B84) 5) Smo Si) Ba) Sb) 24) Fe] KS) Ao] Biel acim 
wewerae : 

In North datitude the azimuth is reckoned from North {10S Aa actin rd 9 4 

- 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 50°. 
DECLINATION—SAME NAME AS—LATITUDE. 

{ 

Dee. 12° | 23° | 14° | 15° | 16° | 17° | 28° | 29° | 20°; 2E° | 22° | 23° Dec. 

April. May. June. 

22 | 25 23 I 5 | 8 | 12 16 | 2I 26 I | Io 

August. July. 

Apparent a| 9 | 6 | 2w{o{s5 | 2 8B | 24 | 19 2 | 3 Apparent 
Time. Time. 
A. October. | November. December P. m1. 

25 28 SE 3 | 6 Io | 14 | 17 22 | 27 3 | Ir 

February. January. 

18 15 | 12 | 9 | 5 | 2 29 | 25 21 16 10 | 2 

he. m, bed oF or or pyre o,7 oF o- at or a or h. m. 

Be ea gi tekS wie vias Fitica es c|oe's Sess of oce cle nanan 92 ¢a'e[oouseecebtsauue el Statice, aah bew Chinese 52 52 Vili 
enol corte eR aa/a oid cols os card cic |eiue sae’ aftg’s cace afes £040 0c tena, tpmetete pees kee Suey 55 20} 54 46 50 
Ne Wee are San ate Se cen cls oN cere cals swccucsles ticcs a[vs=eeeul deawelis So 57 49 | 5714] 5639 40 
ll SSS So OR UR ASS een Apne ee weer 61 29 | 6053} 6018] 5942] 59 06 38 30 30 
oo  ) ER CER CREA See Saree baie 63 59 | 63 23| 6247] 6210| 61 34/] 6058 21 20 
ne SPS a Ease es (Se aa 67 07 | 6630| 6553] 65 16| 6439] 6403] 63 25| 6248] 6211 10 

Vv OO |........| 7015} 6) 38| 6901] 68 67 46 | 6709| 6631| 6554] 65 16] 64 38| 64 00 Vil 00 
10 7247 | 7210] 71% 32| 7054| 70 16 38 | 69 00} 68 22/ 67 44) 6705] 66 27/ 65 49 50 
20 74 41 | 7403] 73 25| 7246] 7208} 7130] 7051} 7013} 69 33 55 | 68 16} 67 36 40 
3O || 7635) 7556! 7517| 7439! 7400] 73 21| 7242] 7202} 71 23| 70431 7004| 69 23 30 
40 78 28) 7749| 7710| 7631 | 755% | 75 12| 74 32| 7352| 73 12| 7232| 71 5t] 7111 20 
50 || 8020] 79 41| 79 02| 78 22| 7742] 7702| 7622| 7542] 750%] 74 20| 73 39| 7257 10 

VE OO || 8213] 81 34] 8053| 8014| 7933] 7853] 7812| 7731 | 7650] 7608) 7527| 74 44 vI 00 
10 84 06 | 83 26| 82 46| 8205/ S81 24] 8043] 8002} 7921] 78 77.57 \ 7714| 7631 50 
20 85 59:| 85 19 | 84 38] 8357] 83 16| 8235] 8r 5g} 8r 11} 80 79 45| 7902] 78 19 40 
30 87 53} 8712] 8631 | 85 50| 8508 | 84 26| 8344} 8301 | 8218| 8135] 8051 07 30 
40 || 89 47| 8906) 88 25/ 8743| 8701] 8619/ 85 36} 8453] 8409] 83 25| 8240] 81 55 20 
50 91 43} 9101 | 90 19| 89 37) 8855] 8812] 87 29} 8645| 8600} 85 16| 84 30/ 83 45 10 

Vil 00 93 39| 9257] 9215| 91 33| 9050] 9006/] 89 22} 88 38| 8753] 87 08| 8622] 85 35 Vv oo 
10 || 95 37| 9455 pe: 12| 93 29| 9246| 9202| 9118} 9033} 8947| 8901] 88 14| 87 27 50 
20 || 97 36| 96 54 Ir} 95 27| 94 43 93 59 93 14 | 9229] 91 43| 9056) 9008 20 40 
30 || 9937| 9854| 9811] 9727| 9643 93 95 13 42 93 49 | 9253] 9204] 91 16 30 
40 || ror 40 | 100 57 | 100 13 | 99 29| 98 45 00 | 97 14 27| 95 39 % 51 02 | 93 13 20 
50 || 103 45 | 103 02 | 102 18 | ror 34 | 100 49 | 100 03! 9917] 98 29] 97 4I 53 03 | 95 13 10 

VERE OO | 105 53 | 105 10 | 104 25 | 103 41 | 102 55 | I02 Ior 22 | 100 35 | 99 46 57 | 98 06 | 97 15 Iv oo 
10 To8 03 | 107 20 | 106 36 | 105 51 | 105 05 | 104 18 | 103 3% | 102 43 | IOI 54 | Tor 04 | 100 13 | 9g 21 50 
20 || 110 17 | 109 33 | 108 49 | 108 04 | 107 18 | 106 31 | 105 43 | 104 55 | 104 05 | 103 14 | 102 22 | IO 30 40 
30 II2 34 | III 50} I11t 06 I10 20 109 34 | 108 47 | 107 59 | I07 10 | 106 20 | t05 2 36 | 103 43 30 
40 || 114 55 | 114 11 | 113 27 | 1€2 41 | III 55 | I11 07 | 110 19 | Tog 29 | 108 39 | 107 47 | 106 54 | 106 00 20 
50 || 117 19 | 116 36 | 115 51 , 115 06 114 19 | 113 32 | T12 42 | 111 53 | III OL | 110 10 | 109g 17 ; 108 22 10 

KX 00 || 119 48 | 119 05 | 118 20 | 117 35 | 116 49 | 116 OF | 115 12 | 114 22] 113 31 | 112 38 | IIE 44] II0 49 Ili 00 
10 122 22 | 121 120 55 | 120 10 | I1g 23 | 118 36 | 117 47 | 116 57 | 116 06 | 115 13 218 18 | 113 22 50 
20 125 00 | 124 I 123 34 | 122 49 | 122 03 | 121 16} 120 27 | 119 37 | 118 46 | 117 53 | 116 58 | 116 02 40 
30 127 44 | 127 02 | 126 Ig | 125 35 | 124 49 | 124 02 | 123 14 | 122 24-| 121 33 | 120 40 | 119 45 | 118 49 30 
40 130 33 | 129 52 | 129 10 | 128 26 127 41 | 126 55 | 126 08 _ 18 | 124 27 | 123 35.| 122 40 | 121 44 20 
50 || 133 29 | 132 48 | 132 07 | 131 24 | 130 40 | 129 55 | 129 08 | 128 20 | 127 29 | 126 37 | 125 43 | 124 47 10 

X OO || 136 30 | 135 51 | 135 I | 134 29 | 133 47 | 133 02 | 132 17 | 131 29 | 130 40 | 129 48 | 128 55 128 00 Ir 00 
10 139 37 | 139 00 | 138 21 | 137 41 | 137 00 | 136 17 | 135 33 | 134 47 | 133.59 133 132,16 | 131 22 50 
2O || 142 51 | 142 15 | 141 39 | 141 OL | 140 21 | 139 40 | 138 57 | 138 13 | 137 27 | 13 3 135 48 | 134 55 40 
3O || 146 11 | 145 37 | 145 03 | 144 27 | 143 50 | 143 II | 142 30 | 141 141 04 | 140 18 | 139 30 | 138 40 30 
40 149 37 | 149 148 34 | 148 or | 147 26 | 146 50 | 146 12 | 145 33 | 144 51 | 144 08 | 143 33 142 35 20 
50 153 09 | 152 41 | 152 12 | I5I 42 | I51 10 | 150 37 | 150 03 | 149 26] 148 48 | 148 08 | 147 146 42 10 

XE OO || 156 47 | 156 22 | 155 155 29 | 155 OF | 154 32 | 154 OF | 153 29 | 152 55 | 152 19 | 151 41 | ISI OF I 00 
| 10 160 30 | 160 09 | 159 47 | 159 24 | 158 59 | 158 34 | 158 07 | 157 39 | 157 IO 156 Br 156 05 | 155 30 50 

20 || 164 18 | 164 of | 163 42 | 163 23 163 03 | 162 43 | 162 21 | 161 57 | 161 33 | 161 07 | 160 40 | 160 10 40 
30 || 168 10 | 167 57 | 167 43 | 167 167 3 166 57 | 166 40 | 166 22 | 166 03 | 165 43 | 165 22 | 164 59 30 
40 || 172 05 | 171 56 | 171 46 | 171 37 | 171 I7I 15 | 171 04 | 170 52 | I70 2 170 25} 170 11 | 169 20 

XE 50 || 176 02 | 175 57 | 175 53-| 175 48 | 175 42 | 175 37 | 175 31 | 175 25 | 175 18 | 175 11 | 175 04 | 174 5 Xi 10 

h.m.| h.m,| h.m.| h.m.| hom.| hom.| hom.| hom.| hom.| hom. | hom. | hem. 
Sun rises . or 4 56 451 4 46 4 40 4 35 4 29 4 23 417 4 11 4 05 3 58 Sun rises. 
Sun sets . 59 7 04 79 7 14 7 20 7 25 7 3t 7 37 7 43 7 49 7 55 8 o2 |} Sun sets. 

Azimuth. . . x 08 69 3t 67 33 6 15 64 36 62 57 61 16 39 4 37 st $ : 54 21 52 4 Azimuth. 

In South latitude the azimuth is reckoned from South{ 

35028°—No. 71—16——8 - 

to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

~~" EATITUDE 51°. 
DECLINATION—SAME NAME AS—LATITUDE. 

Dec. o° 1° 2° 3° 4° 5° | 6° i $° 9° | 10° | Ee Dec. 

March. April. 

ar | 23 26 [Bw fo Sie Ligeees hice | 4m | 8- 16 | 19 

September. August. 

Apparent 23 | 2 | 38 | 16 13 he ek Snes ee go | 28 | 35 Apparent 
Time. Time. 
A.M. September. October P. M. 

23 | 26 | 28 I 4 Crag | ct On AO Bee ae a yee | 22 

March, 3 1 February. 

ar | 18 | 16 owt 11 8 | 6 | Brees peie 26 | 23 | 20 

h. m. oo; o or or ov ov ov oo; cr or o, os he m 

in 4 BS 

Vv ilo 50 
20 40 
30 30 
40 20 
50 84 10 

Vi 00 90 00 | 89 22} 88 44| 88 07| 87 29] 86 51| 86 13]: 85 35] 8457] 84 18 | 83 40| 83 oF Vi oo 
10 91 57 | 91 19} 9041 | 9003 | 89 25| 88 47] 8809] 8731} 8653] 8614] 85 35 | 84 56 50 
20 93 53 | 93 16| 92 38| 9200] 91 22] 9044] 9006| 89 27} 88 49| 88 10] 8731} 86 52 40 
30 95 50| 9513 | 94 35,| 9357 | 9319 | 92 40| 9202] 91 24] 9045 | 9006] 89 27| 88 48 30 
40 || 97 48| 97 10| 9632] 9555 | 95 17 % 38 | 94.00] 93 21] 92 42| 9203] 91 24 | 90 44 20 
50 99 47| 9909] 9831 | 9753| 97 15 37 | 95 58| 9519 | 94 40] 94 Of | 93 21 | 92 41 10 

Vil OO ror 46 | ror 08 | 100 30 | 99 52| 99 14| 98 36] 9757] 97 18] 9639] 9600] 95 20] 94 40 Vv oo 
10 103 46 | 103 09 | 102 31 | 0X 53 | IOI 15 | 100 3 99 58 | 99 19 | 98 40| 9800] 97 20| 96 4o 50 
20 105 47 | 105 10 | 104 33 | 103 55 | 103 17'| 102 102 00 | IOI 21 | 100 41 | 100 02 | 99 21'| 98 41 40 
3O || 107 51 | 107 13 | 106 36 | 105 58 | 105 20 | 104 42 | 104 03 | 103 24 | 102 45'| 102 05 | 101 25 | 100 44 30 
40 109 55'| 109 18 | 108 41 | 108 03 | 107 25 | 106 47'| 106 08 | 105 29 | 104 50 | 104 10 | 103 29 | 102.49 20 
50 112 02 | 111 25 | 110 48 | 110 10 | 109 32'| 108 54 | 108 16 | 107 37 | 106 57 | 106 17 | 105 37 | 104 56 10 

VII 00 114 10 | 113 34 | 112 57 | 112 19 | IIE 42 | III IIo 25 | 109 46 | 109 07 | 108 27 | 107 46 | 107 05 Iv oo 
10 116 20 | 115 44 | 115 08 | 114 31 | 113 53 | 113 16 | 112 37 | 111 58 | 111.19 | 110 39 | 109 59 | 109 17 50 
20 118 33 | 117 57 | 117 21 | 116 45 | 116 07 | 115 30 | 114 52 | 114 13 | 113 33 | 112 54 | 112 14 | ITI 33 40 
30 120 49 | 120 13 | 119 37 | 119 OF | 118 24 | 117 47 | 117 09 | 116.31 | 115 52 | 115 12 | 114 32 | 113 51 30 
40 123 07 | 122 32 | 121 56 | 121 21 | 120 44 | 120 07 | 119 30 | 118 52 | 138 13 | 117 34 | 116 54 | 116 13 20 
BO || 125 27 | 124 53 | 124 18 | 123 43 | 123 07 | 122 31 | 121 54 | 121 16 | 120 38'| 119.59 | 119 19 | 118 39 10 

IX 00 127 51 | 127 18 | 126 43 | 126 09 | 125 33 | 124 58 | 124 22 | 123 44 | 123 06 | 122 28 | 121 48 | 121 08 Ili oo 
10 130 18 | 129 45 | 129 12 | 128 38 | 128 04 | 127 28 | 126 52 | 126 16 | 125 39 | 125 O*| 124 22 | 123 42 50 
20 132 48 | 132 17 | 131 44 | 131 II | 130 37 | 130 03 | 129 28 | 128 52 | 128 15 | 127 38 | 127 00 | 126 21 40 
30 135 22 | 134 51 | 134 20 | 133 47 | 133 14 | 132 41'| 132 07 | 131 32 | 130.57 | 130 20] 129 42 | 129 04 30 
40 || 137 59 | 137 29 | 136 59'| 136 28 | 135 56 | 135 24 | 134'50 | 134 17 | 133 42 | 133 132 30 | 131 53 20 
50 140 39 | 140 11 | 139 42'| 139 12 | 138 41 | 138 10 | 137 39 | 137 06 | 136 32 | 135 135 23 | 134 47 10 

xX 0O 143 24 | 142 56 | 142 28 | 142 00 | 141 30 | I4I OT | 140 31 | 140 00 | 139 28 | 138 138 21 | 137 46 il 
10 146 11 | 145 45 | 145 19 | 144 52| 144 25 | 143 57 | 143 27 | 142 58 | 142 28 | 141 I4I 24 | 140 51 50 
20 149 02 | 148 38 | 148 14 | 147 49 | 147 23 | 146 57 | 146 29 | 14601 | 145 33 | 145.03 | 144 32 | 144 OF 40 
30 || 151 57 | 151 35 | 151 12 | 150 49 | 150 25 | 150 00 | 149 35.| 149 09 | 148 42 | 148 15 | 147 46 | 147 1 30 
40 || 154 54 | 154 34 | 154 13 | 153 52 | 153 30 | 153 08 | 152 45 | 152 21 | 151 57 | 151 32 | I5I 05 | 150 20 
5O || 157 55 | 157 37 | 157 19 | 157 00 | 156 40 | 156 20 | 155 59 | 155 38 | 155 16 | 154 53 | 154 29 | 154 05 10 

XI OO 160 58 | 160 43 | 160 26| 160 10] 159 53 | 159 35 | 159 17 | 158 59 | 158 39 | 158 19 | 157 58 | 157 36 I 00 
10 || 164 o5 | 163 51 | 163 38 | 163 24 103 09 162 54 | 162 39 | 162.23] 16206 | 161 49 | 161 31° | 161 13 50 
20 167 13 | 167 02 | 166 51 | 166 40 | 166 28 | 166 16 | 166 03 | 165'50 | 165:37 | 165 23 aps 08 | 164 53 40 

OH 170 23, | 170 15 | 170°06 | 169 58 | 169 49 | 169 40 | 169 30 169 20 | 169°10 | 168-59 | 168/48) 168 37 =. 
173 35 | 173 29 | 173 23 | 173 17 | 173 11 | 173 05 | 172 $8 | 172 §2'| 172.45 | 172 38 | 172 30 | 172 23 ; 

XI 50 176 47 | 176 44 | 176 41 | 176 39.| 176 36 | 176 32 | 176 29 | 176° 26 | 176:22 | 176 19 | 176 15 | 176 11 XII 10 

h.m.\ h.m.\ hom.| hom.| hom.| hom.\ hom.| hom.\ hom.\ hom.) hom.| him. ; 

Sun rises . 600} 555| 55°] 545] 540 35} 530) 5§-25},520) 515) 5§ 10 5 : Sun rises 
Sun sets . 6 00 6 05 6 10 615 6 20 25 6 30 6 35 6 40 6 45 6 50 Sun sets, 

Azimuth . 90 oo | 8 25 8 49 & 14 8% 38 82 02| 80 26 78 50 7 13 8 36 3 59 72 21 Azimuth, 

to East when the time is A. M. 
In North latitude the azimuth is reckoned trum North ies West wher ahe dine 18 M4. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 51°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 12° | 13° | 14° | 15° | 26° | 27° | 18° | 19° | 20° | 28° | 22° | 23° Dec. 

April. May. June. 

22 | 2 | 28 I 5 j 8 | {2 | 16 21 | 26 I 10 

August. July. H 

Apparent 2 | 9 | 16 oo. 6 ee 28 24 19° | 12 34 Apparent 
Time. Time. 
A. M. October. November. | December P. M. 

23 | @ | 3 31/56. ibe te, Ota 17 22 27 3 II 

February. January. 

Nag J 12 aie ae: Tape 29 25 21 16 | 10 2 

h. m. or or ofr or or oO. # o? or ad or or or h. m. 

Iv oo ||........ Lo ade Narn, 56 poi Pea Races) | URE Cat re 52 52 vi 
PEMMIUE hs See Bick ang aa fi cos sina |fcnccesidlve, sssd|ueuwade cheese mkbala heer alae enema 5555] 55 21 | 54 47 50 
- el, BSR: Aes AY UES errr) Bnet AIR ice Sted Ppt th - $8 58 24| 5750] 5716) 56 41 40 
. | RSA PRS Ml cistete's wigals a's aas> of Ses pasloacaeeye! TOLGIE 54 | 60 19 59 4 59 38 34 30 
~ o |RS SRoR) I ees SDE es 64 36 | 6400] 63 25] 6249] 62 14 I 3 61 02 7 20 
BOE) RSPAS Bee 67 44 | 67 08 | 66 32/ 65 56| 65 19] 64 43| 6497 | 6331] 6254 | 621 10 

Vv oo 70 53 | 70 16| 69 39| 6903] 68 26| 6750] 671 66 37 | 6600] 65 23| 64 46 | 64 08 VII OO 
40 || 7249] 7212) 7135| 7058) 7021} 69 44] 69 co | 68 67 51 | 67 14| 6636) 65 58 50 

BO || 335 | soor| i2s| 146) mob! f390| oor] y243| 754 | 7os¢| 7016 | 69 46 30 
40 ZB 34 77 36! 7717| 76 39| 7600| 75 22| 7443] 7494] 73 24] 7245] 7205| 71 25 20 

| 50 80 28} 7950] 7911} 7832) 7753) 7714] 76 7555 | 7515| 7435) 7355| 73 14 10 

Vi 82 2 81 81 80 26 46 07 | 78 27 46| 7706| 762 75 44 03 Vi oo 
10 pr - 83 82 a $2 19 é: 39 B 59 | 80 19 Zuh 38 ie 57 | 78 2 77 34 us 52 50 
20. 12| 85 84 53 | 8413] 83 33} 8252] 8211] 81 30 48 | 8006] 79 24| 78 41 40 
30 88 o8 | - 87 3 86 48 | 8607) 85 26) 8445] 8404] 83 22| 8239] 8157] 8114] 80 31 30 
40 90 04 | 89 24| 8843) 8803) 87 21} 8640] 85 57| 85 15 32 | 83 49] 8305] 82 21 20 
50 92 01 | 91 21| 9040) 8959] 8917} 8835 | 8752) 87 09 26 | 85 42] 84 84 13 10 

va 8 | s3 59) 93 1g) 92 37| 91 6| 91 24] 90 31 | 89 48 | 89.05] 88 21) 87 96] 85 51 | 85 05 Y 30 
20 a 39 a 18 $ 36 | 95 95 11 | 94 28 93 44 | 9259] 9214] 91 29| 9042) 8955 40 
3O || 100 03 | 99 21] 98 39) 97 36 97 13 | 9629 | 95 45| 95 00 3 14] 93 27| 92 40} 91 53 30 
40 102 07 | 101 25 | 100 43 | 100 00 9g I 98 32 | 97 47 97 02 15 | 9529] 9441 | 93 52 20 
5O || 104 14 | 103 32 | 102 49 | 102 06 | Tor 22 | 100 38 | 99 52| 99 06| 98 19] 97 32| 9643] 95 54 10 

VEER OO || 106 23 | 105 41 | 104 59 | 104 I5 | 103 30 | 102 46 | 102 00 | IOI 14 | 100 26 38 | 98 43 97 59 Iv 00 
10 || 108 107 54 | 107 10 | 106 27 | 105 42 | 104 57 | 104 II | 103 24 | 102 36 101 47 | 100 100 07 50 

- 20 110 51 | 110 0g | 109 25 | 108 41 | 107 56 | 107 II | 106 25 | 105 37 | 104 49 | 104 00 | 103 Og | 102 18 40 

MO Pare st: Vos on Akg Cotearqcas aise | eet tare allcare 38 | gop 96 | 20h’ ay fae 46406 Bo 20 
5O || 117 57 | 117 15 | 116 32 | 115 48 | 115 03 | 114 17 | 113 30 | 112 42 | III 52 | 111 02 | 110 10 | 109 17 10 

| ees eal melee ee sale ae eeaer is mm ce 
: 20 125 40 | 125 00 | 124 17 | 123 35 | 122 50 | 122 05 | 121 18 | 120 30 | 119 40 | 118 50 | 117 57 | 117 03 40 

3O || 128 24 | 127 45 | 127 03 | 126 21 | 125 37 | 124 52 | 124 06 | 123 18 | 122 28 | 121 38 | 120 45 | 119 51 30 
7 40 13I 15 | 130 35 | 129 54 | 129 13 | 128 30 | 127 45 | 127 00 | 126 13 | 125 24 | 124 123 41 | 122 47 20 

50 134 09 | 133 31 | 132 51 | 132 II | 131 29 | 130 45 | 130 00 | 129 14 | 128 26 | 127 36 | 126 45 | 125 51 10 

. x oO 137 I0 | 136 33 | 135 54 | I 15 134 33 | 133 52 133 08 | 132 23 | 131 36 | 130 47 | 129 56 | 129 ik 
F 10 140 16 | 139 41 | 139 04 | I 137 47 | 137 06 | 136 24 | 135 40 | 134 55 | 134 07 | 133 18 | 132 50 
| 20 143 28 | 142 55 | 142 19'| 141 44 | 141 140 28 | 139 47 | 139 95 138 21 | 137 36 | 136 48 | 135 58 40 
y 30 146 46 | 146 15 | 145 42 | 145 08 | 144 33 | 143 57 | 143 18 | 142 39 | 141 57 | 141 14 | 140 28 | 139 41 30 
rs 40 150 10 | 149 41 | 149 11 | 148 40 | 148 07 | 147 33 | 146 57 | 146 20 | 145 41 | 145 ot | 144 18 | 143 33 20 

50 153 40 | 153 13 | 152 46 | 152 18 | 151 48 | 151 17 | 150 44 | 150 10 | 149 35 | 148 57 | 148 18 | 147 37 10 

XI OO 157 14 | 156 51 | 156 26 | 156 or | 155 35 | 155 08 | 154 39 | 154 08 | 153 37 | 153 03 | 152 28 | 151 51 I 00 
10 160 54 | 160 34 | 160 13 | 159 51 159 23 159 0 158 40 | 158 I4 | 157 46 | 157 17 | 156 47 | 156 14 50 

. 20 || 164 38 | 164 21 | 164 04 | 163 46} 163 163 162 48 | 162 26 | 162 03 | 161 40 | 161 14 | 160 47 40 
; =. 168 25 | 168 12 | 167 167 46| 167 32 | 167 17 167 a 166 44 | 166 27 | 166 08 | 165 49 | 165 28 = 
1 ;, 172 15 | 172 07 | 171 i7I 49 | 171 39 | 171 29 | 171 18 | 171 07 | 170 55 | 170 42 | 170 29 | 170 1 

XE 50 || 176 07 | 176 03 | 175 59 | 175 54 | 175 49 | 175 44 | 175 38) 175 33 | 175 27 | 175 20 | 175 13 | 175 XII 10 

; : h.m.| him.| h.m.| h.m.\ h.m.| him. | him.| him.| h.m.| h.m.| him. | hom. - 
Sunrises... 459} 45 448) 443] 437| 431| 425] 419] 413] 407 00 3 3 Sun rises, 
Sun sets ag 7 oI 7 7 12 Ltd 7 23 7 29 7 35 7 41 7 47 753 00 06 Sun sets. 

“4 ‘ 4 ‘ } 

Azimuth . .. 70 43 69 03 69 24 65 43 64 or 62 19 60 6 58 st 57 05 55 17 83 2B st 37 | Azimuth. 

In Sonth latitude the azimuth is reckoned from South { to Kast when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 52°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° ye 2° | 3° re 5° 6° 7° §° 9° | 1o° | uae Dec. 

March. April. 

21 23 26 28 | 3t ces Ve 8 BAU} (as: (3a ae 

September. August. 

Apparent 23 21 18 a Oe eee ee GE 30 | 2B | 25 Apparent 
Time. Time. 
A. MM. September. October. P.M. 

23 26 28 LS eae | 6 | 9 II 14 | 17 | 19 | 22 

March, February. 

21 18 16 ie 8 6 3 I 26 | 23 | 20 

Ih. m, Os or or |: RY 7 OF Ls or oN or or or or h. m. 

Week es a elec eee casey cilaoe ease PE Bets tre | Se SPR im CE OSS FE PRs 7403 | 73 27 50 
20 CRAY Pil Prahran ae be trae peaee wei tame chic etteurucis + Wee take 7713| 7637 | 7600| 75 24 40 
BO ito ccteral's oe anesiel oa coe slclsies weneabansctame cabeee eee 80 24 | 79 48] 79 11 78 341 7758| 77 21 30 
ca! Mar Baise: be ACMN ai eA. 83 36 | 8259] 8222] 81 46| 81 09 80 32 | 7955 | 79 18 20 
al | eee teeseooy aE Cs RRR kee 86 11 | 85 34| 8457] 84 20] 83 43] 8306] 8229] 8151] 81 14 10 

Vi 00 90 00 | 89 23| 88 46| 8809} 87 32] 8655] 8618] 85 41 | 85 03 84 26| 83 48 | 83 11 VI 00 
10 gt 58 | 91 21} 9044] 9007| 89 30] 8853] 8816] 87 38| 87 o: 23 | 85 45 | 85 07 50 
20 93 57 | 93 20] 9243 | 9206| 91 28] 9051} 9014] 89 36| 8858) 88 20/ 87 42| 87 04 40 
30 || 9555} 95 19] 94 42| 9404] 93 27| 9250] 9212] 91 34] 9057] 9019] 89 40| 89 o2 30 
40 || 9755 | 9718] 9641 | 9604) 95 26| 94 49 9 IL] 93 34] 9255] 9217] 91 39] 91 00 20 
50 99 55| 9918] 98 41 | 98 04| 97 27] 96 49 It} 95 33 | 9455 | 9417] 93 92 59 10 

VII 0O Ior 55 | tor 19 | 100 42 | 100 05 | 99 27] 98 50| 98 12] 9734] 9656] 9617,| 95 38] 9459 Vv oo 
10 103 57 | 103 21 | 102 44 | 102 07 | IOI 30 | 100 52 | 100 14 36 | 98 58 98 19 | 97 40| 97 OT 50 
20 106 00 | 105 24 | 104 47 | 104 10 | 103 33 | 102 56 | 102 18] Ior 40] Tor or | 100 22| 99 4 99 04 40 
30 108 05 | 107 28 | 106 52 | 106 I5 | 105 105 OI | 104 23 | 103 45 | 103 06| 102 27 | ro1 48 | 101 08 30 
40 IIO II | 109 35 | 108 58 | 108 22 | 107 45 | 107 07 | 106 30] 105 51 | 105 13 | 104 34 | 103 55.| 103 I5 20 
50 112 18 | 111 42 | 111 06 | I10 30 | 109 53 | 109 16 | 108 38 | 108 00 | 107 22 | 106 43 | 106 03 | 105 24 10 

Vili 114 28 | 113 §2 | 113 16 | 112 40 | 112 04 | I11 27 | 110 4g | IIo 11 | 109 33 | 108 54 | 108 I5 | 107 Iv 00 
10 116 39 | 116 04 | 115 29 | 114 53 | 114 17 | 113 40 | 113 02 | 112 25 | 111 46] 111 08 | I10 28 | 109 - 50 
20 118 53 | 118 19 | 117 43 | 117 08 | 116 32 | 115 55 | 115 18] 114 41 | 114 03] 113 24 | 112 44 | 112 05 40 
30 I2I 10 | 120 35 | 120 of | 119 25 | 118 50 | 118 14 | 117 37 | 117 00 | 116 22] 115 44 | 115 05 | 114 25 30 
40 123 28 | 122 55 | 122 20 | 121 46 | 121 11 | 120 35 | 11g 58 | 119 21 | 118 44 | 118 06 | 117 27 | 116 4 20 
5O || 125 50 | 125 17 | 124 43 | 124 09 | 123 34 | 122 59 | 122 23 | 121 47 | 121 10] 120 32 | 119 54 | 119 14 10 

IX OO || 128 14 | 127 42 | 127 126 35 | 126 of | 125 27 | 124 51 | 124 16 | 123 39 | 123 02 | 122 24 | 121 45 lit 00 
10 130 42 | 130 10 | 129 129 05 | 128 32 | 127 58 | 127 23 | 126 48 | 126 12 | 125 35] 124 48 | 124 20 50 
20 133 I2 | 132 41 | 132 10 | 131 38 | 131 06 | 130 32 | 129 59 | 129 24 | 128 49 | 128 13 | 127 36 | 126 59 40 
3O || 135 46 | 135 16 | 134 46 | 134 15 | 133 43 | 133 II | 132 38 | 132 05 | 131 30 | 130 55 | 130 19 | 129 42 30 
40 || 138 23 | 137 54 | 137 25 | 136 55 | 136 24 | 135 53 | 135 22 | 134 49 | 134 16 | 133 42 | 133 07 | 132 31 20 
50 I4I 03 | 140 35 | 140 07 | 139 39 | 139 10 | 138 40 | 138 09 | 137 38 | 137 06 | 136 33 | 135 59 | 135 24 10 

xX OO 143 46 | 143.20 | 142 54 | 142 26] 141 58 | 141 30 | 141 OF | 140 31 | 140 00} 139 29 | 138 56 | 138 23 il 
10 146 33 | 146 08 | 145 43 | 145 18 | 144 51 | 144 24 | 143 57 | 143 28 | 142'59 | 142 29 | 141 58 | I4I 27 50 
20 || 149 23 | 149 00 | 148 37 | 148 13 | 147 48 | 147 23 | 146 57 | 146 30 | 146 03 | 145 35 | 145 06 | 144 36 40 
3O || 152 16 | 151 55 | 151 34 | I5I II | 150 49 | 150 25 | 150 or | 149 36 | 149 11 | 148 45 | 148 18 | 147 50 30 
40 || 155 13 | 154 53 | 154 34 | 154 13 | 153 53 | 153 31 | 153 09 | 152 47 | 152 24 | I5t 59 | 151 I5I 09 20 
50 158 12 | 157 54 | 157 37 | 157 19 | 157 00 | 156 41 | 156 21 | 156 Of | 155 40 | 155 I9 | 154 154 33 10 

XI OO 161 13 | 160 58 | 160 43 | 160 27 | 160 II | 159 54 | 159 37 | 159 19 | 159 OL | 158 42 , 158 22 | 158 02 1 00 
10 164 17 | 164 05'| 163 52 | 163 38 | 163 24 | 163 10 | 162 55 | 162 40 | 162 25 | 162 09 | 161 52 | 161 34 50 
20 167 23 | 167 13.| 167 02 | 166 51 | 166 40 | 166 29 | 166 17 | 166 05 | 165 52 | 165 39 | 165 25 | 165 IT 40 
+4 170 31 | 170 23 | 170 15 | 170 07 | 169 : 169 50 | 169 aE 169 31 | 169 22 | 169 12 | 169 of | 168 50 = 

173 40 | 173 35 | 173 29 | 173 24 | 173 18 | 173 12 | 173 173 00 | 172 53 | 172 47 | 172 40 | 172 32 
XI 50 || 176 50 | 176 47 | 176 44 | 176 42'| 176 39,| 176 36 | 176 33.| 176 30 | 176 26 | 176 23 | 176 19 | 176 16 XiIl #10 

h.m.| h.m.| him. | h.m.|\ h.m.\ him.| h.m.| h.m.\ h.m. h.m, gee h.m. % 
Sun rises . 600} 555] 55° 45| 539] 534] 529] 52 519} § 13 5 02 un rises. 
Sun sets 6 00 6 05 6 Io 15 6 21 6 26 6 31 6 - 6 4I 6 47 2 52 6 ' Sun sets. 

Azimuth . 90 oo | 38 23 86 45 85 07 83 30 81 52 80 13 8 35 76 56 8 17 % 37 nt 87 _ Azimuth. 

In North latitude the azimuth is reckoned from North { 
to East when the time is A. M. 
to West when the time is P. M. 

a 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 52°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. EZ° | 13° | 84° | 15° | 16° | 27° | BSS | UD | VO° | VEC | V2 | Ve Dee. 

April. May. June. 

22 | 25 28 I | 5 8 | 32 16 | 2 | 26 ee aL 

August. | July. 
Apparent 22 | 19 | 16 12 9. [96 \ he ee | 24 on Pe 2 Te Apparent 

| / 
Time. Time. 
A. ML. October. November. December. P.M. 

25 | 28 | 31 3 6 1 | %4 17 | 22 27 FIRE a 

February. | January. 

18 | 35 fe 9 &. [i 62 | 29 25 | 2 | 16 | 10 | 2 

h. m. ©. ¥ oO. “3 or o- o 7 o# eo. or or ov o 7 ov h. m. 

s 

UE Tie aks sates) cvs cess ete cute Seivase b'efirwiess oo tse ocech teat saceaebe ee ana eee tame } Shia ere'’s v6 50 56 10 

AGRE PSE) Fe RRS eee eee ee Perdana lose es smahtwe as Sea feas kapeedaes orkeatt S245) 52.53 VIII OO 
Ce | Ae Bay Sai eee winaviqn aes[terechtdi cea cane Pakeegs cesses] 5628} 5555 | 55 22| 54 49 50 
Peace ss] t es. vive spec rie see a[tes ssedcfods oncesfoneindeess Le cctwatt 58 59 58 25! 57 52| 57 18| 56 45 40 
MUP Mae ects cue nant = osc sistes saw pelea eadasie 62 61 30 | 6056 | 60 22/| 59 48| 5013/| 58 38 30 
(Se akin sad Ppa earl Se Saar ien’ 64 37 | 6402} 63 27| 6252! 6217/| 61 42} 6107]! 60 33 20 
50 SESS ety BREE el 67 44 | 6709 | 66 33] 65 58| 65 23| 64 47| 6412| 63 36| 6301 | 62 25 10 

VW OO | 7°53| 7°17} 69 42} 69 06 68 30) 67 54 67 18 | 66 42| 6606| 6530) 6453} 64 17 VII 00 
10 |) 7251} 7214| 71 38| 7102) 7026| 69 49| 6913) 68 36) 6759 | 67 22| 6645} 66 08 50 
20 7443) 7411 | 73 34| 7258) 7221) 71 44 | 71 07 | 70 30 52} 69 15 | 68 37 7 59 40 
30 7 44| 7607) 75 30| 7453| 74 16| 73 38| 7301 | 72 23 72 45 | 71.07 | 70 28 | 69 50 30 
40 78 40| 7803] 77 26| 7648] 7610| 7532) 7454| 741 73 37 | .72.59.| 72.20] 71 40 20 
50 80 37} 7959} 79 21 | 7843 | 7805} 77 76 48 | 7609] 7530} 7450] 74.11 | 73 31 10 

Vi oo 82 33 | 8155| 81 16| 8038] 7959! 79 20| 7841 | 7802| 77 22| 7642! 7602| 75 21 VI 00 
10 84 29 83 51} 83 12|. 8233) 8154| 8115] 8035] 7955 79 35 78 34.|° 7753 | 77 12 50 
20 26 | 85 47] 85 08} 84 29| 83 49/| 8309] 8229] 81 49| 81 80 27} 79 45| 79 03 40 
30 88 23 | 87 44] 8705} 8625] 85 45| 85 05 = 24 | 83 3 83 02 | 8220] 81 38] 80 5 30 
40 go 21 42 | 89 02| 88 22| 8741] 87 or 19 | 85 84. 84 14| 8331 | 82 3 20 
50 92 20| 91 40] 91 00} 90 20/ 89 39] 88 58} 88 16) 87 34] 8651 | 8009) 85 25} 84 41 10 

Vir 00 94 20} 93 40|' 92 59| 9219] 91 38| 9056} 9014| 8931 | 88 48| 8805) 87 20] 86 36 Vv oo 
10 96 21 | 95 41 | 95 00] 94 19] 93 38) 9256] 9213) 91 30) 9046) 9002) 89 18] 88 32 50 
20 98 23 | 9743] 9702] 9621 | 9539) 9457] 9414! 9330] 9246| 9201) 91 16| 90 30 40 
30 || 100 28} 99 47] 99 98 25 | 97 42 | 9700} 9616) 95 32| 94 48 | 94 03 | 9317] 92 30 30 
40 |} 102 34 | 101 54 | 101 12 | 100 30} 99 48| 9905] 98 21 97 37| 9651 | 9605] 9519] 94 31 20 
50 104 43 | 104 02 | 103 20 | Io2 38 | IOI 55 | IOI 12 | 100 28 | 99 43 | 9857 | 98 11 | 97 24 | 96 36 10 

VIII OO 106 54 | 106 13 | 105 31 | 104 49 | 104 06 | 103 22 | Io2 38 | Ior 52 | Ior 06 | 100 19 | 99 31 | 98 43 iv 00 
10 10g 08 | 108 27 | 107 45 | 107 02 | 106 Ig | 105 35 | 104 50 | 104 04 | 103 18 | 102 30 | IOI 42 | 100 53 50 
20 III 24 | 110 43 | 110 OF | Iog I 108 35 | 107 53 | 107 06 | 106 20 | 105 33 | 104 45 | 103 56 | 103 06 40 
30 113 44 | 113 03 | 112 21 | III 110 55 | 10 I0 | 109 25 | 108 39 | 107 52 | 107 03 | 106 14 | 105 23 30 
40 116 07 | 115 26 | 114 44 | 114 02 | 113 18 | 112 34 | 111 48 | III 02 | ITO 14 | I0g 26 | 108 36 | 107 45 20 
50 118 34 | 117 54 | 117 12 | 116 29 | 115 46 | 115 OF | 114 16 | 113 29 | II2 42 | IIT 53 | 11I 03 | 110 11 10 

1x 00 121 05 | 120 25 | 139 43 | I1g9 or | 118 18 | 117 34 | 116 48 | 116 oF | IIS 14 | 114 24 | 113-34 | 112 42 Itt 00 
10 123 41 | 123 or | 122 20 | 121 38 | 120 54 | 120 Io | 119 25 | 118 39 | 117 51 | 117 02 | 116 11 | 115 19 50 
20 126 20 | 125 41 | 125 00 | 124 I9 | 123 36 | 122 51 | 122 07 | 121 21 | 120 34 | 119 45 | 118 54)| 118 02 40 
30 129 05 | 128 26 | 127 46 | 127 05 | 126 23 | 125 40 | 124 56 | 124 I0 | 123 23 | 122 34 | 121 44 | 120 52 30 
40 131 54 | 131 16 | 130 37 | 129 57 | 129 I5 | 128 34 | 127 50 | 127 05 | 1261 125 30 | 124 40 | 123 49 20 
50 134 49 | 134. 12 | 133 34 | 132 55 | 132 15 | 131 34 | 130 51 | 130 07 | 129 21 | 128 33 | 127 44 | 126 53 10 

X 00 || 137 48 | 137 13 | 136 37 | 135 59 | 135 20 | 134 40 | 133 58 | 133 15 | 132 31 | 131 44 | 130 56 | 130 06 Ir 00 
. 10 140 §4 | 140 20 | 139 45 | 139 09 | 138 32 | 137 53 | 137 13 | 136 31 | 135 135 03 | 134 I7 | 133 28 50 

2O || 144 o5 | 143 33 | 143 00 | 142 25 | 141 50 | 141 13 | 140 35 | 139 55 | 139 14 | 138 31 | 137 46 | 136 40 
3O || 147 21 | 146 51 | 146 20 | 145.48 | 145 15 | 144 40 | 144 04 | 143 26 | 142 47 | 142 06 | 141 24 | 140 39 30 
40 || 150 42 | 150 15 | 149 46 | 149 17 | 148 46 | 148 14 | 147 40 | 147 05 | 146 29 | 145 51 | 145.31 | 144 29 ‘ 20 
50 154 09 | 153 44 | 153 18 | 152 51 | 152 23 | ISI 54 | ISI 24 | I50 §2 | I50 19 | 149 44 | 149 07 | 148 af 10 

XE OO || 157 41 | 157 18 | 156 56 | 156 156 07 | 155,41 | 155 14 | 154 46 | 154 16 | 153 45 | 153-12 | 152-37 fl | 1 00 
‘ 10 161 16 | 160 58 | 160 38 | 160 18 | 159 57 | 159 34 | 159 II | 158 47 | 158 21 | 157 54 | 157 26 | 156, t 5O 

20 164 56 | 164 41 | 164 25 | 164 08 | 163 51 | 163 33 | 163 13 | 162 53 | 162 32 | 162 10 | 161 46 | 161 21 40 
30 168 39 | 168 27 | 168 15 | 168 02 | 167 49 | 167 35 | 167 20 | 167 05 | 166 49 | 166 32 | 166 14 | 165 54 30 
40 172 25 | 172 17 | 172 09 | 172 00 | 171 5X | 17% 42 | I7I 32 | I7I 21 | 171 10 | 170 58 | 170 170 20 

XE 50 176 12 | 176 08 | 176 04 | 175 59 | 175 55 | 175 50 | 175 45 | 175 40 | 175 34 | 175 28 | 175 22 | 175 16 XII 10 

h.m.| h.m.| him.| h.m.| him.) him.) him.) h.m.| h.m.| him.| h.m.| h.m. 
Sun rises. . 4$7| 451) 446) 440 434 42) 422) 415) 409) 402) 365 3% Sun rises. 
Sun sets . 79] 70) 7%] 72) 7 732) 738) 745) 75%) 758] 895 12|| Sun sets. 

f ‘ ° ° 
Azimuth 70 16 4 | 66 52 65 68 | 63 24| 61 39| $0 52| S805] 5615]. 5424| S231] So 36 || Azimuth, 

to East when the time is A. M. 
In South latitude the azimtth is reckoned from South 1s West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 53°. 

DECLINATION—SAME NAME AS—LATITUDE. 

| 5 
Dec. | @° iN 2° 3° 4° 5° 6° fig s° 9° | 10°; 19° Dec. 

March. April. 

colt Be | 26 2 | 3 3 Bios [vate m | 1% | 16 | 19 

‘ September. August. 

Apparens | 18 16 | 13 | Lo | 8 | Deo Rage 30 | 28 | «(25 Apparent 
Time. Time.. 
A. MI September. October. P.M. 

23 | 26 28 I 4 | 6 9 II a ith | LF eee aioe 

March. | February. : 

Se 18. 16 13) fae 8 6 3 Ct | hak ai (ia | 20 

he. m. Oo BPD) 1% or or o * ovr ak a °° aL ov ea h. m. 

yr 

ie 
, ) 

‘ Vi 10 |. . 7. 73 28 50 4 5 Rectal a cmpene | pa Spebealam pes aateia ke Tamm Samia ste eet A EAGT] m ptevee ae belo hibse Sled 4 03 3 Ff: 
ZO NWivgquctedts » re SR 4 Meme ees 79 PRS eH i isis tind oiwordeee Been 57 14 | 76 38 | 76 02 |" 75 27 12" 40 

' Cie) | Dee ene el sete Vase hele od bold bal aceite RS lysis eee 80 25 | 79 4 7913) 78 37-|° 78 or |” 77 25 |i? 30 
' A) Jalal ISR ede ey ea sy ta CEC DERE 83 36 | 8300] 8224] 81 me 8I 12 36 |’ 80 00} 79 23 |l** 20 
en eh ised tote e 86 48 | 8612] 85 36) 8500] 84 24 | 83 47 ]| 83 11 | 82 35] 81 58 I 22 10. 

VI 00 go 00 |. 89 24 | 88 48] 8812] 8735 | 8659] 86 23; 85 46] 85 10| 84 33] 83 56 | 83 20 VI 00 
' 10 ||, 92 00} gt 24|.90 48} gor] 89 35 | 8850] 8822) 87 46] 87 09 86 32 | 8555] 85 18 50 
' 20 94 00 | 93 24] 9248] 9211 | 91 35| 9059} 90 22/ 89 45) 89 88 31 |’ 87 54 | 87 17 40 
; 30 || 96.00} 95 24 4% 94 12 93 3 92 59 | 92 22 | 91 45) 91 08 | 90 31 54 | 89 16 30 
' 40 98 or | 97 25 |, 96 49} 9613] 95 94 59 | 94 22 | 93 46| 93 08 | 92 31} 91 54| gf 16 20 

50 || 100 02 | 99 y8 50 | 98 14] 97 38) 9701 | 96 24| 9547] 95 10] 94 32] 9355] 93 17 10 

' VIE OO || 102 05} ror 29 | 100 §3 | 100 17 | 99 40 04 | 98 27) 9750] 97 12/| 963 95 57 | 95 18 II” Vv 00 
4 10 || 104 08 | 103 32 | 102 56 | 102 20 | ror 44 | 101 07 | 100 30 | 9953] 99 16| 98 3 00 | 97 22 ||" 50 
pt 20 106 13 | 105 37 | 105 OF | 104 25 | 103 49 | 103 12} Io2 35 | 1or 58 | IOI 21 | 100 43 | 100 05 | 99 26 || ~ 40 
om 3O || 108 18 | 107 43 | 107 07 | 106 31 | 105 55 | 105 19 | 104 42 | 104 05 | 103 27 | 102 49 | 102 I1 | 1or 32 |}’ 30 
j 40 110 26 | 109 50 | 10g 15 | 108 39 | 108 03 | 107 27 | 106 50 | 106 13 | 105 35 | 104 104 19 | 103 41 || ° 20 

50 II2 34 | I12 00 | III 24 | 110 49 | 110 13 ! 109 37 | 109 00| 108 23 | 107 46 | 107 08 | 106 30 | I05 51 ||” 10 

VIII OO 114 45 | 114 11 | 113 36 | 113 oF | 112 25 | 111 49] 111 13 | 110 36'| 169 58 | 109 21 | 108 42 108 03 || Iv 00. 
j 10 116 58 | 116 24.| 115 49 | 115 14 | 114 39.| 114 03 | 113 27 | 112 50 | 112 13 | 111 36] 110 57 | 110 19 ||*» 50 
: 20 11g 13 | 118 39:| 118 05 | 117 30 | 116 55 | 116 20] 185 44 | 115 08 | 114 31 | 113 53] 113 15 | 112 36 || * 40 
i 30 121 30 | 120 57 || 120 23 | 119 49 | 119 14 | 118 39 | 118 04 | 117 28 | 116 51 | 116 14 | 115 114 57 30 
: 40 123 50 | 123 17 | 122 43 | 122 10 | 12t 36 | 121 of | 120 26 | 119 51 | 119 14 | 118 37 | 118 00} 117 22 20 

50 126 12 | 125 40 | 125 07 | 124 34 | 124 00 | 123 26 | 122 52 | 122 17 | 121 41'| t2I 04 | 120 27 | I19 49 10 

; Ix OO 128 37 | 128 05 | 127 33 | 127 or | 126 28 | 125 55 | 125 21 | 124 46 | 124 11 |'123 35 | 122 58 | 122 21 Iii 00 
i 10 131 04 | 130 34°} 130 03 | 129 31 |°128 59 | 128 26 | 127 53 | 127 Ig | 126 44 | 126 09 | 125 33'| 124 56 50 
} ZO ||. 133 35] 133 05 | 132 35 | 132 04 | 131 33 | 131 OF | 130 29 | 129 56 | 129 21 | 128 47 | 128 11 | 127 35 40 
} 30 136 09.| 135 40 | 135 II | 134 41 -| 134 II | 133 40 | 133 08 | 132 36 | 132 03 | 131 29 | 130 55 | 130 2 30 

40 ||'138 45.| 138 18 | 137 50 | 137 21 | 136 52 | 136 22] 135 51 | 135 20 | 134 48 | 134 15 | 133 42] I t 20 
50 I4I 25 | 140 59 | 140 31 | 140 04 | 139 36 | 139 08 | 138 38 | 138 08 | 137 38 | 137 136 34 | 136 o7 || ~ 10 

: x 00 144 o8 | 143 43 | 143 18 | 142 52 | 142 25 | 141 57 | 141 29 | 141 OF | 140 31 | 140 OF | 139 29 | 138 58 il 00 
} 10 146 54 | 146 31 | 146 07 ‘3 42 | 145 17 | 144 SI | 144 24 143 57 | 143 29 | 143 OF | 142 31 | 142 OF 50 
: 20 149 43 | 149 21 | 148 58 | 148 36 | 148 12 | 147 48 | 147 23 | 146 58 | 146 32 | 146 05 | 145 37 | 145 99 40 

3O || 152 35 | 152 15 | 151 54 | 151 33 | 151 II | 150 49 | 150 26 | 150 02] 149 38 | 149 13 | 148 48 | 148 21 30 
40 || 155 30] 155 If | 154 53 | 154 34 | 154 14 | 153 53 | 153 32 | 153 11 | 152 49 | 152 152 02 | 151 38 20 
50 || 158 27 |.158 11 | 157 54 | 157 37 | 157 19 | I57 OI | 156 42 | 156 23 | 156 03 | 155 43 | 155 22 | 155 00 10 

XI 161 27'| 161 13'| 160 58 | 160 160 28 | 160 I2 | 159 55 | 159 39 | 159 21 | 159 03 | 158 44 | 158 25 1 00 
10 164 29 | 164 17 | 164 05 | 163 52 | 163 39 | 163 25 | 163 II | 162 57 | 162 42} 162 27 | 162 Ir | 161 55 50 

; 20 167 33 | 167 23 | 167 13 | 167 03 | 166 52 | 166 41 | 166 30 | 166 18 | 166 06 | 165 54 | 165 41 | 165 40 
t 7 170 38 | 170 31 | 170 23 | 170 15 | 170 07 | 169 59 | 169 51 | 169 42 | 169 33 | 169 23 | 169 e 169 03 =. 

173 45 | 173 49 | 173 35 | 173 30 | 173 24 | 173 19 | 173 13 | 173 97 | 173 OL | 172 54 | 172 49) 172 41 
XI 50 176 52 | 176 50 | 176 47 | 176 45 | 176 42 | 176 39 | 176 36 | 176 33 | 176 30 | 176 27 | 176 24 | 176 20 XIE 10 

him.| h.m.| him.) him.| him.| him.| h.m.| him.) him.) him. ope § . him. Ss 
Sun rises . 6 00 5 55 5 49 39 5 33 5 28 5 22 5 17 5 Ir 5700 un rises.’ 
Sun sets 6 00 6 05 6 11 2 - 21 6 27 6 32 6 38 6 43 6 49 54 oo || Sun sets. 

‘ : oe ; 
Azimuth , 4% go oo | 88 20} 86 at 85 ot 83 ar St 40 $0. 00 B 19 f 6 38 4 56° 3 4 71 31 ; Azimuth. 

In North latitude the azimuth is reckonéd from North { to East when the time is A.:M. 
to West when the time is P: M. 
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-TRUE BEARING OR AZIMUTH. 

LATITUDE 53°. _ 

DECLINATION—SAME NAME AS—LATITUDE. 

| | 
Dec. 12° | £S° | ba? | 45° | 16° | 17° | ¥S° | WD? | 2O° | VAP | VB | Vs° || Dec. 

| 
| 

April. May. | June. } 
22 | 25 | 28 | I 5 | 8 | 12 | 16 | 2m 26 | I to | 

August. July. 

Apparent 22 19 | 6 | 12 | 9 js" ae 28 ESS it Se aes Sa Apparent 

Time. ' Time. 
A.M. October | November. December. P.M. 

25 | 28 31 | 3 6 | 10 | 14 | 17 22 | 27 ree |S 2E ! 

February. January. 

18 5 | 12 9 Sah 29 | 2 | 2 | 16 fez; . 2 

h. ™,. or Ce £ o ° , (eat ° , o 7 o , ° , ° , ° , ° , h. mm. 

fF 

| 

jt) Gee | | eee ae Jew seeeeclees POAT) SROPT NN ASPEN Pg Mam erie Oba ita. perth, Tae aS Pee eee 50 56 10 

EV OM 1:....... Redcsdelessan ae veddee bol iveeete Ei eee. (asus calesckalseslussee cool S857 | $4.26 |: 52 54 VILE 00 
y } a) Raye SHAS SOLO ea Sint Sheree © lvianecaclel aoa eaaste Mawes «-| 5628] 55 56| 55 24 52 50 
1 SAS FSS A SC ESN PRES RO e beteg (nhac (Sno 59 32| 58 58°27 | 57 54| 57 21 48 40 
+) | S| ERR eee eee ees em ee earns 62 05 | 61 31} 60 60.24 | 5951 | 59 17 44 30 
40 4 7] PRES Pe 65 11 | 64 37) 6403] 63 29} 62 62:21 | 61 47 6112] 60 38 20 
ees canes | 6819 | 67°45 | 67°11 | 66 36| 6601 | 65 26| 64 52| 6417] 63 42| 63 07| 62 32) 10 

Vv oo 70 54 70.19 44 og | 68 34| 67590] 67 24] 6648] 661 65 37 | 6502] 64.26 | VII 0o 
10° 7253} 7217| 7141 | 71 06| 7031 55 20} 68 44)| 68 a 67 32| 66 66 19 50 
20 m 51’ % 15 | 73.40| 73.04| 7227) 71 52] 7115 | 7039| 7002] 6925) 68 68 II 40 
30° 49° 13. | "75°37 | 75 O1 3 241 7347| 7311 | 7234| 71561) 71 19| 70 4r| 70 04 30 
40° || 78 47'| 78 10) °77 34 | 76 57 2a | 75 43] 7595| 74 28) 7350| 7312] 7234{| 71 56 20 
50° 45 |'80 08 | 79 32 | 78 54) 78 16 | 77 39} 77 OF | 7623) 75 44| 756) 7427) 73 48 10 

VI oOo 82 43 | 8205/ 81 28| 8050] 8012); 7935] 7856] 78 18| 7738! 7659] 7620] 75 40 VI oo 
10 84 41 84 03-| 83 25 | 8247] 82 81 31 | 8052]. 8013 | 79 33| 7853! -78 13! 77 3. 50 
20° 3 or | 85 23 84 45 84 83 27 |«82 47 | 8208) 81 27| 8047] 8006] 79 40 
30° 88 38 88 09 | 87 21 42 03 | 85 24] 84 44 04 | 83 24] 8243] 820i] 81 20 30 
40 go 38 | 8959] 89 20} 88 4r} 8801 | 87 22| 86 42 or | 85 20 84 39 83 56 | 83 14 20 
50 92 38 | 91 59| 91 20| 90 41 | 90 01} 89 21 |. 88 40} 87 59 | 87 17 35 | .85 53 | 85 10 10 

VII 00 ae 94 OL | 93 21 | 9242] 9201 | 91 21 | 9040] 8958| 8915] 88 33} 8750) 87 07 Vv oo 
10 43 | 9604] 95 24 4 44 03 | 93 22} 9241} 9159] 91 16| 9033] 89 49| 8y 05 50 
20 || 9847 | 98 08| 97 28 48 07 | 95 25 9% 43 4 Or | 9317] 9234) 91 49] 98 05 40 
30 || 100 53 | 100 14 | 9934] 9853] 98 12| 97 30 48 05 | 95 21 9% 37 | 93 52 | 93 07 30 
40 103 OI | 102 22 | IOI 41 | IOI 00 | 100 I 99 37 |» 98 54 | 98 11 | 97 27 42 57 | 95 10 20 
50 105 II } ‘104 32 | 103 54 | 103 10 | 102 IOI 46 | IOI 03 | 100 Ig | - 99 35 |.,98 50 04 | 97 I7 10 

VIEXE OO || 107 24 | 106 44 | 106 03 | 105 22 | 104 40 | 103 58 | 103 14 | 102 30 | 1or 46 | Ior 00 | 100 13| 99 26 iv 
10 109 39 | 108 59 | 108 Ig | 107 37 | 106 55 | 106 12 | 105 29 | 104 44 | 103 59 | 103 13 | 102 26 | Ior 38 | ; 50 
20 III 57 | III 17 | TIO 36] 1069 55 } 109 13 | 108 30 | 107 56 | 107 02 | 106 16 | 105 30 | 104 42 | 103 £4 | 40 
30 || 114.18 | 113 38 | 112 57 | 112 16 | 1X1 34 | I10 51 | 110 07 | fog 22 | 108 37 | 107 50 | 107 02 |: 106 13 30 
40 116 43 | 116 03 | 115 23 | 114 41 | 113 59 | 113 16 | 112 31 | III 47 | IIE CO | II0 14 | 109 25 | 108 36 | 20 
50 TIg It | 118 3r | 117 5E | 117 Io | 116 28 | 115 45) II5 OF | 114 16! 113 30 | JI2 43 | ITT 54 | ITT 04 | 10 

; 2, eas a | 
EX OO || 121 42 | 121 03 | 120 23 | I19 42 | 119 00 | 118 18 | 117 34 | 116 49 | 116 03 | 115 16 | 114 27 | 113 37 | Ifr 00 

10 124 18 | 123 40 | 123 00 | 122 20 | 121 38 | 120 56 | 120 12} 119 27 | 118 42 | 117 54 | 117 06 | 116 16 | 50 
20 126 58 | 126 20 | 125 41 | 125 OF | 124 21 | 123 39 | 122 55 | 122 11 | 121 25 | 120 38 | 119 50 I19 00 40 
30 129 43 | 129 06 | 128 28 | 127 49 | 127 08 | 126 27 | 125 44 | 125 00 | 124 15 | 123 29 | 122 41 |} 121 51 30 
40 || 132 32 | 13% 56 | 131 18 | 130 41 | 130 oF | 129 21 | 128 39 | 127 56 | 127 11 | 126 25 125 38 | 124 48 | 20 
50 135 26 | 134 53 | 134 I5 | 133 38 | 133 00 | 132 20 | 131 40 |-130 57 | 130 14 | 129 29 | 128 42 | 127 53 | 10 

xX oO 138 25 | 137 52 | 137 17 | 136 41 | 136 04 | 135 26 | 134 47 | 134 06 | 133 23 | 132 39 | 131 54 | 131 06 It 00 
10 I4I 30 | 140 140 25 | 139 50 | 139 15 | 138 38 | 138 00 | 137 21 | 136 40 | 135 57 | 135 13 | 134 27 50 
20° || 144 39 | 144 09 | 143 37 | 143 OS | 142 31 | 141 57 | 141 20 | 140 43 | 140 03 | 139 23 | 138 41 | 137 57 
30. || 147 54 | 147 25 146 145 54 | 145 21 | 144 47 | 144 12 | 143 35 | 142 57 | 142 17 } 141 35 30 
40 I5I 13 | ‘150 47 | 150 20 | 149 52 | 149 23 | 148 53 | 148 21 | 147 48 | 147 13 | 1 146 OT | 145 22 | 20 
50 || 154 37 | 154 14 | 153 49 | 153 24 | 152 58 | 152 30 } 152 oF j 151 31 | I5I 00 } 150 28 | 149 53 | 149 17 10 

XI OO 158 05 | 157 45 | 157 23 | 157 or | x 38 | 156 13 | 155 47 | 155 21 | 154 53 | 154 24 | 153 53 | 153 22, 1 00 
10 161 38 | 161 20 | 161 02 | 160 43 | 160 23 | 160 02 | 159 40 | 159 17 | 158 158 28 | 158 02 | 157 34 | 50 
20 165 14 | 164 59 | 164 44 | 164 164 12 | 163 55 | 163 37 | 163 I9 | 162 59 | 162 38 | 162 17 | 161 54. 40 
30 168 53 | 168 42 | 168 30 | 168 18 | 168 06 | 167 53 | 167 39 | 167 25 | 167 10 } 166 54 | 166 37 | 166 I9 | 30 
40 172 34 | 172 26 | 172 19 | 172 11 | 172 02 | 171 I7I 44 | 171 34 | 171 24 | 171 14 | 171 02 | 170 50 20 

XE 50 | 176 16 } 176 42 | 176 09 | 176 05 | 176 oF | 175 175 51 | 175 47 | 175 41 |-175 36 | 175 30 | 175 24 | XII 10 

- | 

h.m.| h.m.\| h.m.| him.| h.m.| him h.m.| him him h.m.\| him h.m. | : 
Sun rises . 4 34 449} 443] 437| 431 Be 418| 411 4} 358| 350] 343 || Sun rises. 
Sun sets . 7 y dae $f Tir? 7 23 7 29 7 7 42 749 7 56 8 02 8 I0 8 17 Sun sets. 

Azimuth, . 69 4; 8 03 6 18 64 32 62 44 60 56 59 06 $7 15 $5 22 53 27 $t 30 49 31 Azimuth. 

: to Hast when the time is A. M. In sou eae the aximuth is reckoned from South to ‘West when the time is P. M. 
, 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 54°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 0° | re 2° s° 4° 5° 6° a? s° 9° | oc | 18° Dec. 

March. April. 

ar | 23 | 2 | 28 | 31 3. ASS Si) ar eats, | ame ee 

September. August. 

Apparent aS leery wae -| 996 | 173.) ROE eed he | 2 go | 8 | 25 Apparent 
Time. Time. 
A.M. September. ‘ October. P.M. 

23 | 26 | 28 2. ALT ot 6) A Osi NTE | 4 | 37 | 239 | 22 

March. February. 

ar | 18 | 16 | »38 [ -SaR 8 | reel nee ee? hee 26 | 23 | 20 

he. m,. AD ea ae | yk or or ov ov my «2 or Of oO, & 4 Ihe me 

5 Be BE eS eee eters Card ane RCE Ar Paral Eran Ceri SOewE Rie enna et mei ee oars 71 28 Vil 
DT Tk SSE a Se SOM SOME Pesce elope Sy NSE SS ney le Sap Ora Sie nary eta! Syn aie ae RY 4 04 | 73 29 50 
ZO ference cdeccieegscleereseecfees cece clegeeress [eos ce ccelens secs 7714] 7639 | 7605] 75 30 40 
BO |... eee e[eee ee ee. |tvceececleseceenclecsceeseleceseree 80 25| 79 50| 79 15| 78 40| 7805] 77 30 30 
MAR Nicole Settavias Antifalealclouts anaes ae 83 36 | 83 01} 8226] 8151 /| 81 16} 8040] 8005 79 30 20 
DOA eescfos cieeanh 86 48 | 86 13 5 85 02| 84 27} 8352] 83 16| 8241 | 8205 I 29 10 

vi 00 go 00 | 89 25 | 88 49; 88 14] 87 39] 8703] 86 28} 85 52] 85 17] 84 41 ae 05 | 83 29 vi oo 
10 || 9201] gt 26| go 51} 9015] 89 40} 89 04| 88 29| 8753] 8717| 86 41 05 | 85 29 50 
20 | % 03 | 93 28| 9252]! 9217] 91 42} 9106] go 30 2 18 | 88 42 | 88 06| 87 29 40 
30 05 | 95 30| 94 54 4 19 | 93 43 | 93 08] 92 32/ 9F gI 20 | 90.43 | 9007] 89 30 30 
40 98 07 | 97 32| 9657 21 | 95 46] 95 Io 34. | 93 58] 93 22] 92 a 92 09 | 91 32 20 
50 || 100 10} 99 35 | 9900] 98 24| 9749] 97 13 37 | 96 01 | 95 25} 94 94 11 | 93 34 10 

VEE OO || 102 14 |} 101 39 | ror 04 | 100 29 | 99 53} 9917| 98 41 | 9805] 97 29| 9652] 9615] 95 38 Vv oo 
10 104 19 | 103 44 | 103 09 | 102 34 | I0r 58 | IOI 22 | roo 46 | 100 10| 99 34} 9857 | 98 20] 97 42 50 

~ 20 106 24 | 105 50 | 105 15 | 104 40 | 104 05 | 103 29 | 102 53 | 102 17 | 101 40 | 101 03 | 100 26 | 99 48 40 
30 108 32 | 107 57 | 107 23 | 106 48 | 106 13 | 105 37 | 105 or | 104 25 | 103 48 | 103 11 | 102 34 | 101 56 30 
40 110 40 | 110 06 | 109 32 | 108 57 | 108 22 | 107 46 | 107 10 | 106 105 58 | 105 21 | 104 44 | 104 06 20 
50 112 50 | 112 16 | 111 42 | 112 08 | 110 33 | 109 58 | 109 22 | 108 46 | 108 10 | 107 33 | I 106 18 10 

VEEL 00 115 02 | 114 29 | 113 55 | 113 20 | 112 46 | 112 IL | III 35 | III 00 | TIO 23 | 109 47 | 109 10 | 108 32 lv 
10 117 16 | 116 43 | 116 09 | 115 35 | 115 oF | 114 26 | 113 51 | 113 16 | 112 39 | 112 03 | 111 26 | 110 50 
20 119 32 | 118 59 118 26 | 117 52 | 117 18 | 116 44 | 116 09 | 115 34 | 114 114 22 | 113 45 | 113 07 40 
30 I2I 50 | 121 1 120 45 | 120 12 | 11938 | 119 04 | 118 30 | 117 55 | 117 19 | 116 43 | 116 07 | 115 29 30 
40 124 I0 | 123 38 | 123 06 | 122 34 | 122 of | 121 27 | 120 53 | 120 19] 119 43 | 119 08 | 118 31 } 117 55 20 
50 126 33 |. 126 02 | 125 30 | 124 59 | 124 26 | 123 53 | 123 20 | 122 46 | 122 11 | 121 36 | 121 90 | 120 23 10 

1X 00 128 58 | 128 28 | 127 57 | 127 26 | 126 54 | 126 22 | 125 49 | 125 16 | 124 41 | 124 07 | 123 31 | 122 55 t Imi 00. 
10 13I 27 | 130 57 | 130 27 | 129 56 | 129 25 | 128 54 | 128 22 | 127 49 | 127 15 | 126 41 | 126 125 31 50 | 
20 133 57 | 133 29 | 133 00 | 132 30 | 132 00 | 131 29 | 130 58 | 130 26 | 129 53 | 129 20 | 128 46 | 128 11 40 
30 136 31 | 136 03 | 135 35 | 135 06 | 134 37 | 134 07 | 133 37 | 133 06 | 132 34 | 132 02 | 131 130 55 30 
40 || 139 07 | 138 41 | 138 14 | 137 46 | 137 18 | 136 49 | 136 20 | 135 50 | 135 19 | 134 48 | 134 16 | 133 43 20 
50 141 47 | 141 22 | 140 56 | 140 29 | 140 02 | 139 35 | 139 07 | 138 38 | 138 09 | 137 38 | 137 08 | 136 36 10! 

xX OO 144 29 | 144 05 | 143 41 | 143 16 } 142 50 | 142 24 | 141 57 | 141 30 | 141 02 | 140 33 | 140 03 | 139 33 Ir 00: 
10 147 14 | 146 52 | 146 29 | 146 05 | 145 41 | 145 16 | 144 51 | 144 25 | 143 59 | 143 31 | 143 03 | 142 34 50 
20 || 150 02 | 149 41 | 149 20 | 148 148 35 | 148 12 | 147 48 | 147 24 | 146 59 | 146 34 | 146 07 | 145 41 40 
30 152 53 | 152 34 | 152 14 | 151 54 | I5I 33 | ISI 12 | 150 50 | 150.28 | 150 05 | 149 41 | 149 16 | 148 51 30 
40 || 155 47 | 155 29 | 155.11 | 154 53 | 154 34 | 154 14 | 153 55. 153 34 | 153 13 | 152 51 | 152 29 | 152 06 20° 
5O || 158 42 | 158 27 | 158 11 | 157 55 | 157 38 | 157 20 | 157 02 | 156 44 | 156 25 | 156 06 | 155 46 | 155 25 10 

XI OO 161 41 | 161 27 | 161 13 | 160 59 | 160 44 | 160 160 13 | 159 57 | 159 4I | 159.24 | 159 06 | 158 48 I 
10 164 41 | 164 29 | 164 17 | 164 05 | 163 53 | 163 40 | 163 27 | 163 13 | 162 59 | 162 45 | 162 30 | 162 14 50 | 
20 167 43 | 167 33 | 167 23 | 167 14 | 1 166 53 | 166 42 | 166 31 | 166 20] I 165 56 | 165 44 40: 
ac 170 45 | 170 38 | 170 31 | 170 24 | 170 16 | 170 08 | 170 00 | 169 52 | 169 43 169 34 | 169 25 | 169 I5 30): 

173 50 | 173 45 | 173 4° | 173 35 | 173 30 | 173 24 | 173 19 | 173 14 | 17. 173 02 | 172 55 | 172 49 
XI 50 176 55 | 176 52 | 176 50 | 176 47 | 176 45 | 176 42 | 176 39 | 176 36 |. 176 34 | 176 30 | 176 176 25 XII 10 

h.m.| h.m.| hom.\ him.| him h.m.| him h.m.| h.m.| him h. m., yet : € 
Sun rises. 6 00 5 54 5 49 5 43 5 38 5 32 5 27 5 21 5 15 5 10 04 4 un rises, 
Sun sets... 6 00 6 06 6 11 617 6 22 6 28 6 33 6 39 6 45 6 50 E be 7 02 Sun sets. 

Azimuth. . . 90 00 ; 8&8, 18 8, 36 4 54 : 83 tt st 2B 79 45 B 02 % 18 4 34 32 49 7 03 Azimuth. 

In North latitude the azimuth is reckoned from North { 2 Rast epee. ee ey oa LBs 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 54°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 12° | 13° | 14° | 15° | 16° | 17° | 18° | 19° | 20° | 28° | 22° | 23° Dec. 

April. | ~ May. | June. 

22 25 | | ES 5 8 |. 12 16 boats 26 z+ 216 

August. july. 

Apparent 22 | 19 | 16 | 2 | 9 See ts | 28 | 24 J Tek ES ae Apparent 

Time. : : Time. 
A.M. October. | November - December P. Mm. 

25 | 28 | 3t a | 6 10 | 14 17 22 27 foal HES 

February. January. 

18 15 12 9 5 2 29 25 21 16 io | 2 

he. mm, ov or or or or or ov OE Go: -f Oo r or °o 7 hb. m. 

RD Ree east ean ceitsnn Soe Aloo suc wig luv o Scales] se s wsceals¥oReWe atee cece eel ORES DMO oes a ta aw cn alee 48 56 20 
8 de See AEs Hs 5 ea eee Peers Be ence's's ba] Scio et ocala cc ond waite ae eet ore: Seem «--] 51.27 | 5057 10 

Iv oo sasteral teks + 3 rat|sereeseslee ates cleeecnsas|esasesesieseces | 5358] 5327] 5256 VIII 00 
10 wet caleee reese ces ee es vrelseeeceeeleereeeecioeeeeses 57 00 | 56 29] 55 58/ 55 54 55 50 
| Tat apie ed Fe oe gee Pee acecurpetccisl-mow pice G]- hel apa 59 33 | 59 O1 Poa 29| 5757| 5725| 56 52 40 
LE eta sen [ovawsics'd fOaspeiieinakoa hy 4 62 38 | 6206} 61 33| 61 00 28 955] 59 22 38 49 30 
oy Re! Se Baers | 65 12! 64 39 06 | 63 32| 6259| 62 26 I 52] 61 19 45 20 
rl Eee 68 20} 67 46 | 6712] 66 39 05 | 65 31 57 | 64 23] 63 49| 6315] 62 40 10 

Vv oo 70 54 | 70 20 46 | 69 12/ 68 38| 68 04| 67 29| 6655] 6619] 6545] 65 10| 64 35 VII 00 
10 7255 | 7220! 71 46| 71 It | 7037| 7002! 69 27/] 6852] 68 16] 67 41| 6705} 66 30 50 
20 7455 | 74 20| 7345+) 7310) 7235| 7159| 7124] 7048| 70 12| 69 36 00 | 68 24 40 
30 || 7655) 7619! 75 44| 75°08! 74331 7357| 73211 7245| 72 08| 71 32| 7055] 7018 30 
40 78 54 | 781 77 42| 7706 | 7630| 7554} 7518) 7441 | 7404] 73271 7249] 7212 20 
5O || 8053) 8017) 7941) 7905) 78 28) 7751 | 77 14| 7637| 7600) 7522) 74 44| 74 05 10 

VI oOo 8253 | 8216} 81 40| 8103/ 8026] 79 49| 79 11 | 78 34| 7756] 7717]. 7638] 75.59 VI oO 
10 &4 52| 8416] 8339] 83 02| 8224| 81 47} 8109] 8030] 79 52| 79 13|- 7834] 77 54 50 
20 52 | 8615 5 38} 85 01 | 84 23} 83.45} 83 06| 8228} 81 48| 8109} 8029] 79 49 40 
30 88 53 | 88 16 | 8738 | 8700} 86 22} 85 44] 85 05 Py 25} 83 46| 8306]. 8225] 81-44 30 
40 || 9054| 9017] 8939] 8901 | 88 22| 87 43| 87 04 24 | 85 44 | 85 03 |- 84 22 |' 83 41 20 
50 92 57 | 9219] 91 41 | gf 02| 9023} 89 44 | 89 04 | 88 24] 87 43 | 87 02| 86 21 | 85 39 10 

VIE 00 || 95 00 22 | 93 43| 9305| 9225| 91 46| 91 06| 9025| 89 44/|- 8902] 88 20]. 87 37 Vv 00 
10 97 04 26) 95 48 | 9509] 94 29] 9349] 93 08| 9227] 91 46| 9104] go2r| 89 38 50 
20 || 99 10} 98 32/ 9753| 9714] 9634| 9554] 9513} 9432] 9349| 93.07] 92 23] 91 39 40 
30 || 101 18 | 100 40 | 100 or | 99 21} 98 41 co | 9719| 9637] 9555} 9512| 94 28] 93 43 30 
40 || 103 28 | 102 49 | 102 10 | 101 30 | 100 50! 100 09 | 99 27] 98 45 o2| 971 96 34 | 95 49 20 
50 || 105 39 | 105 of | 104 21 | 103 41 | 103 OF | 102 20 | IOI 38 | 100 55 | 100 12 |. 99 98 43 | 97 57 10 

‘ VIIL OO 107 53 | 107 15 |.106 35 | 105 55 | 105 14 | 104 33 | 103 5I | 103 08 | 102 24 | 101 40 | 100 55 | 100 09 Iv oo 
10 IIO 10 | 109 31 | 108 52 | 108 12 | 107 31 | 106 49 | 106 07 | 105 24 | 104 40 | 103 55 | 103 10 | 102 23 50 
20 II2 29 | III 51 | 111 11 | 110 II | 109 50 | 109 09 | 108 26 | 107 43 | 106 59 | 106 14 | 105 28 | 104 41 40 

4 3O || 14 52 | 114 13 | 113 34 | 112 54 | 112 13 | III 31 | 110 49 | 110 05 | 109 21 | 108 35 |.107 49 | 107 02 30 
’ 40 || 117 17 | 116 39 | 115 59 | 115 I9 | 114 39 | 113 57 | 113 15 | 112 31 | 111 47 | 111 OF | 110 15 | 109 27 20 

50 119 46 | 119 08 | 118 29 | 117 49 | 117 09 | 116 27 | 115 45 | 115 OL | 114 17 | 113 31 | 112 45 | 111 57 10 

rx oo 122 18 | 121 41 | 121 02 | 120 23 | 119 43 | 119 o2 | 118 19 | 117 36 | 116 51 | 116 06 | 115 IQ | 114 31 Iii 00 
10 124 55 | 124 18 | 123 40 | 123 or | 122 21 | 121 40 | 120 58 | 120 15 | 119 31 | 118 46 | 117.59 | 117 11 50 
20 127 35 | 126 59 | 126 22 | 125 43 | 125 04 | 124 24 | 123 42 | 123 00 | 122 16 | 121 31 | 120 119 57 40 
30 || 130 20 | 129 44 | 129 08 | 128 30 | 127 52 | 127 12 | 126 31 | 125 49 | 125 06 | 124 22 | 123 122 48 30 
40 133, 09 | 132 35 | 131 59 | 131 23 | 130 45 | 130 06 | 129 26 | 128 45 | 128 o2 | 127 18 | 126 33 | 125 46 20 
50 136 03 | 135 29 | 134 55 | 134 19 | 133 43 | 133 05 | 132 26 | 131 46 | 131 05 | 130 22 | 129 37 | 128 51 10 

' XK OO || 139 02 | 138 29 | 137 56 | 137 22 | 136 47 | 136 10 | 135 33 | 134 54 | 134 14 | 133 32 | 132 49 | 132 04 Ir 00 
10 || 142 05 | 141 34 | 141 03 | 140 30 | 139 56 | 139 21 | 138 45 | 138 08 | 137 29 | 136 49 | 136 07 | 135 24 50 
20 145 12 | 144 44 | 144 14 | 143 43 | 143 II | 142 38 | 142 04 | 147 28 | 140 SI | 140 13 | 139 33 | 138 51 40 

he 3O || 148 25 | 147 58 | 147 3: | 147 02 | 146 32 | 146 o1 | 145 29 | 144 56 | 144 21 | 143 45 143 07 | 142 27 30 
: 40 || 15r 42 | 151 18 | 150 52 | 150 26 | 149 58 | 149 30 | 149 00 | 148 29 | 147 57 | 147 23 48 | 146 12 20 

5O || 155 03 | 154 41 | 154 18 | 153 55 | 153 30 | 153 04 | 152 37 | 152 09 | I5I 40 | 151 09 | 150 37 | 150 04 10 

XI OO I 158 10 | 157 50 | 157 28 | 157 06 | 156 44 156 I9 | 155 55 | 155 29 | 155 02 | 154 154 03 I 00 
10 - 3 161 42 | 161 24 | 161 06 | 160 48 | 160 28 1° 08 159 46 | 159 24 | 159 OI 158 3 158 10 50 
20 165 30 | 165 17 | 165 03 | 164 48 | 164 33 | 164 17 | 164 00 | 163 43 | 163 24 | 163 05 | 162 45 | 162 24 40 
30 169 05 55 | 168 44 | 168 33 | 168 22 | 168 09 | 167 57 | 167 43 | 167 29 | 167 14 | 166 59 | 166 30 
40 || 172 42 | 172 35 | 172 28 | 172 21 | 172 13 172 04 | 171 56 | 171 47 | 171 38 | 171 27 | 171 17 | 171 20 

XE 50 |) 176 21 | 176 17 | 176 14 | 176 10 | 176 176 02 | 175 57 | 175 53 | 175 48 | 175 43 | 175 38 | 175 32 XIE 10 

? h.m.| h.m.| h.m.| h.m.| h.m.| him.) h.em.| h.m.| h.m.| h.im.| hom.) him. 
Sun rises. . . ||; 452] 446| 440]* 433] 427| 420] 41 407| 400} 352|  345]* 337 |] Sunrises, 
Sunsets . 7 08 7 14 7 20 7 27 7 33 7 40 7 753 8 00 8 08 8 15 8 23 Sun sets. 

Azimuth . 69 17:| | 67,30 |-,65,42 | 63.53| 62 02|-6010| S817 | S622) 4 25) 3226 |. 50 24| 48 20]| azimuth, 

In South latitude the azimuth is reckoned from South { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 55”. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. Oe Loe 2° 3° | 4° 5° 6° 7° s° 9° | 1o° | £9 Dec. 

March. April iia 

21 | 23 | 26 | 28. | 31 Secs. | 8 | 3 | 3 | 16 | 19 

; September. August. 

Apparent 23 | 2 [ 18 | 16 ie a foe Wes. oh SE ae ee 30 | 28 | 25 Apparent 
 ?ime. 

' Wime. 
oy Ve A September. . October. Pom, 

ons Na 26 | 28 | ia) To. Sih 6 Rake, ; i Me’ ume eae jet | 22 > 

March, February. 

ar | 18 16 PORE The ce | 8 6 3 I 26 | 23 | 20 

h. m. co ae ov 7 WE ae Tee alr a Si Sree Pag or ov or Ont or h. m. 

; 5 a h ie 

By? OP 4 " . 

: ol fs Mer ; q ‘ 49 

Toe tt iy F % ) j 
ory ) } 7, , . 

Len 1 at | ap oe Ea samee calles elec ua stare texe aabe ew cee Namie tine TH a oR ain IGE crack Se 71 VII 00 
10 . i]s eee hal emits cis evi] dMapee + wpmpeiqdssics aloe geris.ccleigecee weloagees tales ,.see+¢] 7439 | 740951 73 38 50 
BO fins. 2ha desk ye ages: Re ah eee Ai Gi as enlave eects sever 7715 76 41 07 | 75 33 40 
Fs Ee | nee foedeceeinhert ones BS a" BSAC Bees 80 26. 52} 79 17 43 09| 77 30 
40 Sheed oan i Rea tal ae net xe, 83 37 | 8303, 82 28 I 81 19 45 | 10 | 79 20 
BO) Al. ees MSS Helens 86 48 | 86 14] 85 39 | 8505] 84 317) 83 83 21] 8247 | 8212] 81 37 10 

VI oOo 90 00 | 89 26| 8851 | 8816| 87 42| 87 08| 86 33° 85 58 | 85 23 84 49 13] 83 38 Vi oo 
10 |} 92 03) 91 29] 9054] 9020] 8945 | 89 10| 88 35 or | 87 51 15 | 85 40 50 
20 || 94 06.) -93 32] 92571 9223) 91 48| 91 13) 9038] 9003] 89 28 88 53. 88 17 | 87 42 40 
30 96 09] 95 35| 9591} 94 26} 9351} 9317] 9242] 92 gt 31 | 9056 90 20 44 30 
40 ed S 97 39 | 97°4| 9629!| 9555] 95 20] 9445] 94 10] 93 34| 92 59 92 23 | 91 47 20 
50 || 100 18 | 99 43 | 999] 9835) 9800] 97 25| 9650] 9615] 95 39| 9594] 94 28) 93 51 10 

Vii Ooo 102 23 | 101 49 | Ior 14 | 100 40 | 100 05 | 99 30| 98 56] 98 20| 97 45] 97 99 96 33 56 Vv oo 
10 104 29 | 103 55 | 103 24 | 102 47 | 102 12 | Tor 37 | IOI 02 | 100 27| 99 51 | 99 16; 98 39 03 50 
20 || 106 36 | 106 02] 105 28 | 104 54 | 104 20 | 103 45 | 103 I0 | 102 35 | IOI 59 | IOI 23 | 00 47 | Ioo II 40 
3O || 108 45 | 108 11 | 107 37 | 107 03 | 106 29 | T05 54 | I05 Ig | 104 44 | 104 09 | 103 32 | Io2 57 | Io2z 20 30 
40 IIO 54 | Ifo 2I | 109 48 | 109 To8 40 | 108 05 | 107 30} I 53 106 20 | 105 44 | I05 104 31 20 
50 113 06 | 112 33 | III 59 | III Iro 52 | 110 18 | 109 43 | 109 108 33 | 107 57 107 21 | 106 44 10 

VILE 00 II5 19 | 114 46 | 114 13 | 113 40 | 113 06 | 112 32 | 111 58 | III 23 110 48 | II0 12 | 109 36 | 109 00 Iv 0o 
10 II7 33 | I17 oF | 116 29 | 3 56 | 115 22 | 114 49 | 114 15 | 113 40 | 113 05 | 112 go | IIE 54 | IIL I 50 
20 119 50 | 119 19 | 118 46 | 118 14 | I17 41 | 117 08 | 116 34 | 116 00 | II5 25 | 114 50 | 114 14 | 113 40 
30 j) 122 og | r2I t2rt 06 | 120 34 | 120 02] ITg 29 | 118 55 | 118 22 | 117 47 | 117 12 | 116 37 | 116 o1 30 
40 ||| 124 30 | 124 00 | 123 28 | 122 57 | 122 25 | 121 53 | 121 20 | 120 46 | 120 12 | 119 38 | It9 03 | 118 27 20 
50 126 54 | 126 24 | 125 53 | 125 22 | 124 51 | 124 19 | 123 47 | 123 14 | 122 40 | 122 06 | Tar 32 | 120 56 10 

1x 00 129 19 | 128 50 | 128 20 127 50 | 127 19 | 126 48 | 126 16 | 125 44 | 125 11 | 124 38 | 124 04 | 123 29 Ith 
10 13I 48 | 13 19 | 130 50 | 130 21 | 129 51 | 129 20 | 128 49 | 128 18 | 127 46 | 127 13 | 126 39 | 126 05 50 
20 134 19 | 133 5I | 133 23 | 132 54 | 132 25 | 131 56 | 131 26 | 130 55 | 130 23 | 129 51'| 129 19 | 128 45 40 
3O }| 136 52 | 136 26 | 135 59 | 135 3I | 135 03 | 134 34 | 134 95 | 133 35 | 133 95 | 132 34 | 132 02 | 131 29 30 
40 || 139 139 03 | 138 37 | 138 10 | 137 43 | 137 16 | 136 48 | 136 19 | 135 50 | 135 20 | 134 49 | 134 17 20 
50 || 142 I4I 43 | 141 18 | 140 53 | 140 27 | 140 oF | 139 34 | 139 07 | 138 38 | 138 09 | 137 40 | 137 09 10 

x OO 144 49 | 144 26 | 144 03 | I 39 143 14 | 142 49 | 142 24 | 141 57 | 141 30 | 141 03 | 140 34 | 140 06 Ii 00 
10 147 34 | 147 12 | 146 50/1 146 04 | 145 41 | 145 17 | 144 52 | 144 26 | 144 00 | 143 143 06 50 
20 150 21 | 150 or | 149 40 | 149 I9 | 148 58 | 148 36 | 148 13 | 147 50 | 147 26 | 147 02 146 3 146 It 40 
30 || 153 Ir | 152 52 | 152 33 | 152 14 | {51 54 | ISI 34 | I5I 13 | 150 51 } 150 29 | 150 07 | 149 44 | 149 20 30 
40 || 156 03 | 155 46 | 155 29 | 155 II | 154 53 | 154 35 | 154 16 | 153 56 | 153 36 | 153 16 | 152 54 | 152 33 20 
50 || 158 57 | 158 42 | 158 27 | 158 11 | 157 55 | 157 39 | 157 22 | 157 04 | 156 156 28 | 156 09 | 155 49 10 

XI OO |! 161 53 | 161 40 | 161 27 | 161 13 | 160 59 | 160 45 | 160 30 | 160 15 } 159 59 | 159 43 | 159 27 | 159 09 I 00 
10 164 51 | 164 40 | 164 29 | 164 8 164 163 54 | 163 41 | 163 28 | 163 15 | 163 of | 162 47 | 162 33 50 
20 || 167 51 | 167 42 | 167 33 | 167 24 | 167 14 | 167 04 | 166 54 | 166 44 | 166 33 | 166 22 | 166 10 | 165 59 40 
.- 170 52 | 170 45 | 170 39 | 170 32 | 170 24 | 170 17 | 170 Og | 170 OF | 169 53 | 169 45 | 169 36 | 169 27 a 

173 54 | 173 50 | 173 45 | 173 40 | 173 35 | 173 30 | 173 25 | 173 20 | 173 14 | 173 09 | 173 03 | 172 57 
XE 50 || 176 57 | 176 55 | 176 52 | 176 50 | 176 47 | 176 45 | 176 42 | 176 4o | 176 37 | 176 34 | 176 31 | 176 28 xXIr 10 

h.m.| h.m.\ h.m.| him.| h.m.| h.m.\ him.) him.) h.m.\| h.im.| h.m.| hom. 
Sun rises . | 600 5 54 5 49 5 43 5 37 5 3! 5 25 5 20 5 m 5 08 5 a2 4 56 Sun rises. 
Sun sets : | 600 6 06 6 If 6 17 6 23 6 29 6 35 6 40 6 4 6 52 6 58 7: %4 Sun sets. 

; A ; ; . 

Azimuth . . | go oo | 88 15 8 3t 84 46 83 ot | 81 16 79 30 7 “4 %s 57 4 Io 72 23 70 34 || Azimuth. 

In North latitude the azimuth is reckoned from North { 
to Hast when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 55°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 12° | 18° | 14° | 15° | 16° | 17° | 18° | 19° | 20° | 21° | 22° | 23° Dee. 

i April. | May. ? June. 

| a | 2 | 2 4S oe ee ese - p.. 26 I 10 

' August. july. 
_ Apparent 22 | 19 | TOR Ge a ae a SP eo | 4 | » 12 3 Apparent 

Time. Time. 
A.M. October. November. December. P. ™. 

25 | | 3% Cad ee ee ae | ™ | 7 22 | 27 rd Re 

| February. January. 

} i BS) | 12 9 | 5 fae ea 29 | (5 | ar | 16 fe) | 2 

Rt: h. m OC. 2? fo oe or or ov Cut Oo: % oO? or oF ° h. m. 

Wat 40 |...... Beat bales dae ncbeies's se Feloixe lo ch EEE erect aa Bp, a Sears 49 25} 48 54 20 
UM real es diiataiee <5 sas [i ns > «'s) [oa a's e's wrele.es bah selene Ted RE ee 5t 57°) 51 50 10 

RV: (00s 456 6: Saraledicesas Vises s aeblts vinta kelves aeee ine SERA AAAS 4% 53 58} 5329] 5259 VIII 00 
US Bene Geniconon Sonne Seennnns Coenen cent sacl Sa ak le Sree 30 | 5600} 55 29] 5459 50 
20 Cae aee DATWe RE Watat eh evx Sh fees oe) 0 «--- ---| 6005] 5933] 5902] 5831 | 5800] 57 29| 5657 40 
SP ile <> cas 3 Me dite walk 4e's aici Shas a'aeioia 62 39 | 6207| 61 61 03 | 6031 | 59 59 27 5855 30 
BO! fie cise p|e cease 45 | 65 13 64 40 po apse 65 63 03 | 6230); 61: 61 25| 6053 20 

. 50 | 6853] 68 20| 6747) 6715] 66 42 09 |} 65 36| 6503/ 64 29) 63 56| 63 22| 62 49 10 

u a Pp | 
|: V OO | 70 56| 70 23| 69 49 69 16| 68 42/| 68 67 35 | 67 01 | 66 28} 6554] 65 20| 64 45 ||’ VIE 00 
| 10 72 57 | 72 24| 7150} 71 16| 70 42 pee | 69 34} 6900| 6825 6751| 6716| 66 41 ‘4 50 
1s 20 || 7459) 7425] 7351 | 73 16; 7242) 7207| 7132) 7058} 7023) 6948| 6912) 68 37 : 40 
i 30 | 77 001 76 26| 7551! 75 16| 74 42) 7406] 7331| 7256| 7220! 71 44| 71 08! .70 32 ||! 30 
{i 40 > Boor, 78 26) 77 51 | 77 16 40 | 7605 | 75 74 54| 7417) -73.4t| 7305| 72 28 |i! 20 
i 50 | 102] 80 27/ 7951 | 79 16| 78 40) 78 04) 77 76 52| 7615 | 75 38| 75 01} 74 23 |\’ 10 

\? VI OO | 83 03| 82 27] 81 52| 81 16| 8040| 8003 27 re 50} 7812| 7735} 7657 46 19 VI 00 
|; 10 |. 85 04 | 344 28 | 83 52] 83 16|- 82 40} 8202] 81 25 48 | 8010} 79 32 78 54 | 78 15 50 

20 | 87 . 30} 8553} 85 17 84 40 | 8403 | 83 25} 8247 | 8209) 81 30| 8051) 8012 40 
i 30 08 | 88 32| 8755]| 87 18 41 | 8603] 85 25 84 47 | 8408 | 83 29 | 82 4 82 10 30 
| 40 ||’ or tr | 90 34} 8957 | 89 20/| 88 43| 8804) 87 86 47 | 8608} 85 29} 84 84 08 20 

50: }’ 93 15 | 92 38| 9201] 91 23| 9045] 9007| 89 28) 88 49| 8809] 87 29] 8649} 8607 10 

VII 0O 95 20 43 94 93 27| 9249] 9210} 9131 | 9052] 9011 | 8931 | 88 49/| 88 08 Vv oo 
10 || 97 26 49 | 9611 | 95 33| 9454] 9415] 93 36] 9256) 9215] 91 34] 9052)| 90 10 50 
20 99 34 98 56 | 98 18 | 97 40| 97 OL | 96 22) 95 42| 9502) 94 20| 93 39] 9257| 9214 40 
30 || 101 43 5 Reeds BR cal 98 30} 975°] 9709) 9% 28) 95 46) 95 03/| 94 20 30 
40 "103 54 103 16 | 102 38 | 102 00 | Ior 20 | 100 40 | 100 00| 99 19/ 98 37/| 97 97 IL | 96 28 20 
50 I "IO5 29 | 104 51 | 104 12 | 103 33 | 102 53 | 102 12 | Ior 30 | 100 48 | I00 99 23} 98 38 10 

ie | 
: “WEEE OO |} 108 22} 107 45 | 107 06'| 106 28 | 105 48 | I05 08'| 104 27 | 103 46 | 103 03 | 102 20] 101 Too 52 iv oo 
; 10: |} 110 40 | 110 03 | 109 24 | 108 46 | 108 06 | 107 26 | 106 45 | 106 03 | 105 20 | 104 37 | 103 ¥ 103 08 50 

20 || 113 00 | 112 23 | IIT 45 | 111 06 | 110 26 | 109 46'| 109 05 | 108 23 | 107 40 | 106 57 | 106 12 | 105 27 40 
: BO || 115 24 | 114 47 | 114 09’| 113 30 | 112 50 | 112 I0°| 111 29 | 110 47 | 110 04 | 109 21 | 108 36 | 107 50 30 
. 40 II7 50 | 117 14 | 116 36 | 115 57 | 115 18 | 114 38 113 56°) 173 15 | 112 31 | 111 48 | 111 02 | 110 17 20 

50 120 20 | Ig 441! 119 06 | 118 28 | 117 49 | 117 09’! 116 28 | 115 It§ 03 | 114 19°! 113 34 | 112 48 10 

YX OO | 122 54 | 122 17 | 121 40 | 121 02 | 120 23'| 119 44 | 119 03 | 118 22'| 117 39 | 116 116 10 | II5 24 Iii 00 
10 125 29 | 124 124 18-| 123 41 | 123 122 23 | 121 43 | I21 o2'| 120 19 | 119 118 51 | 118 05 50 
20 || 128 11°| 127 127 00°| 126 24 | 12 125 07 | 124 28 | 123 47 | 123 04 | 122 22 | 121 36'| 120 51 40 
30 130 56} 130 22| 129 47 | 129 II | 128 34 | 127 56 | 127 17 | 126 37 | 125 56 | 125 13 | 124 29 | 123 44 30 
40 ot 43 133 12 | 132 38 | 132 03 | 131 27 | 130 50 | 130 12 | 129 33 | 128 51 | 128 10 | 127 26 | 1 20 
50 I 136 06 | 135 33 | 134 59 | 134 25 | 133 49 | 133 12 | 132 34 | 131 54 | 131 13 | 13@ 31 | 129 47 10 

X OO | -139 139 05 | 138 33 | 138 Of | 137 27°| 136 53 | 136 16 | 135 40 | 135 ot | 134 23 | 133 41 | 132 Ii 00 
10 || 142 142 09 | 141 39 | 141 08 | 140 140 93 139 29 | 138 53 | 138 17 | 137 39 | 136 59'| 136 50 
20 3 44 | 145 17 49°| 144 20 | 143 49'| 143 18 | 142 45 | 142 12 | 141 37 | I4I OF | 140 23 | 139 40 
30 55° 03°| 147 36 | 147 146 39 | 146 09°| 145 37 | 145 04 | 144 30 | 143 55 | 1 30 
40 152 10 | I5T 47 | I5I 23 | 150 150 32 | 150 3 149 37'| 149 08 | 148 38 | 148 06 | 147 33 | 14 20 
50 155 29 | 155 154 154 24 | 154 OI | 153 153 II} 152 45 | 152 17'| 151 49 | I5I 19 | 150 47 10 

XI OO 158 52 | 158 33 | 158 14 | 157 54 | 157 33 | 157 12 | 156 50 | 156 27 | 156 02 | 1 7 | 155 11 | 154 42 I 00 
10 162 17'| 162 02 | 161 “ 161 29 | 161 IT 1 53 is 34 | 160 14 159 = a ~~ 08 138 50 
20 || 165 46 | 165 34 | 165 20 | 165 07 | 164 52 164 37 ee 21'| 164 05 163 8 163 31 | 163 12 | 162 52 40 
ye 169 17 | 169 08 | 168 58'| 168 47 | 168 36 25 | 168 13°| 168 o1’| 167 48°} 167 34-| 167 20 | 167 04 ae 

172 51 | 172 44 | 172 37 | 172 30 | 172 23] 172 15'| 172 07 | 171 59-} 171 50} 171 41 | 171 31°] 171 21 
XE 50 || 176 25 | 176 22 | 176 18 | 176 t5 | 176 11] 176 07 | 176 03 | 175 59°| 175 54°| 175 50 | 175 45 | 175 40 XII 10 

|| him.| h.em.| him.| h.m.| h.m.| him.| him.| him.| h.m.| him.| hom.| hom. 
Sun rises. 449| 443| 437] 430|] 423) 416| 409} 402} 355 47| 339] 331 || Sumrises. 
Sun sets . 7 1 717 7 23 7 30 YY 7 44 7 51 758 8 05 13 8 21 8 Sun sets. 

. Azimuth & 45 6 55 65 03 63 tr |. 6 17 39 21 37 4 $s 2 53 24 St 20 9 13 7 Azimuth. 
-_ 5 - —- ———— 

fenis South {to East when the time,is A M. In South latitude the azimuth is reckoned’froin South {0 Hast, Wren the tine oe Ue. 



TRUE BEARING OR AZIMUTH. 

LATITUDE 56°. 

DECLINATION -SAME NAME AS—LATITUDE. 

Dee. 4° Dec. 

Apparent 

Time. 

A. M. 

lo. FF 
September. 

|... Saas Apparent 

Time. 

P.M. 

h. 

VI 

Vil 

Wik 

ix 

XI 

ee 

s° | 9° | ro° | bE 

April. 

| 3 | 13 | 16 | 19 

August. 

| 2 30 | 28 | 25 

| 14 | 17 | 19 | 22 

February. 

| I 26 | 23 | 20 

, oF es ofr ° 

Pigeneelels > beds alo se eside « 72 02 | 71 30 

51 

¥o2 53 | 102 18 | 101 43 | 101 oe 100 32 

ESRSRS 

& 

a S 

h. 

VIET 00 

VI 00 

iv 

Ili 00 

ir 00 

XIT 10 

Sun rises. 
Sun sets . 

Sun rises... 
Sun sets. 

Azimuth . 
Oo 4@ é °4 é 

77 25| 7535| 7345 |. 7%55| 7° 

him.| hom.| h.m.\| him.| h 
518} § 12 50} 459] 4 
6 42 6 48 6 54 7 Ol 7 

ye beg ° 
Azimuth. 

In North latitude the azimuth is reckoned from North 
to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 56°. 

DECLINATION—SAME NAME AS—LATITUDE: 

Dec. 42° | 23° | 14° | 15° | 16° | 17° | 28° | 19° | 20° | 215° | 22° | 2° | Dec. 

April. | May. | June. 

22 | 25 | 28 I 5 | 8 | 12 / 16 | I aa | a Io |} 

August. | July. . | 

Apparent arp 1 96 az Fo fs 8 | 4 | 19 12 3 | Apparent 
/ ! | / ! | 

Time. 7 | Time. 
ae October. November. December P. ME. 

25 28 a ae ok ah cat SY Rapes Co | 14 17 22 || 27 I <a eae 8 

February. January. 

18 | Sra: as. = 9 Me ak SNE 29 | 25 ar | 16 Cae ae 

he. ™m™. ° ’ ° , ° , o , ° t ° Ld °o , ° , ° 4 ° ‘ | ° , ° ‘ h. ™. 

| 1 

Bee eels ee eee ahs ec oe cal taiscev eh dt uw r elev | RAR tee iS She Celt hy. SAE Seared eee 46 55 || 30 
OU MeSSGa2 Fans SSeS Cerra le Ay eee CN See Ae meas 49 26 | 48 58 20 
SRE Res eater ca tts 3 oot 5S) o> es'e 0s oles aiceke face else ce tf ee che ately See ees 5225] 5157} 51 29] 51 00 10 

NN ara is le sis ec anh wow eh oes oh se|ae seuss ta wleks Sele emreats 54 58 29 | 5400] 53 31 | 53 02 VIII 00 — 
1 \ sp enc See aay ees Ri oeeete. eee 57 32 | 57 02 32 | 5002] 55 32] 55 02 50 | 
i DES ACe) RASS BRS Sees 60 36 | 6006} 59 35 59 95 58 34 | 58 04! 57 33] 57 02 40 
hoe | oe ae aaa -+--| 63 11 | 62 40| 6209} 6r 107} 60 35 60 04 | 59 59 Oo: 30 
oe Ae orci: Baan 65 46| 65 15| 64 43| 64 11} 63 40] 63 08| 623 62 04 | 61 32 61 00 20 
50 68 53 | 68 21 | 67 49| 6717] 6645| 6613] 6541} 6508) 64 36} 6403] 6331 | 6258 10 

Vv oo 7o 58 | 7025 69 52/| 69 20 68 47) 68 14 67 42 | 6709} 66 36| 6602] 6529) 64 56 VI OO 
10 73 00 | 7228 | 7155| 71 22| 7049] 7015} 69 42/ 69 = 68 35 | 6801} 67 27| 66 53 50 
20 7503 | 7430) 7357 | 73 23| 7250) 72 16| 71 42| 71 79 34} 6959} 69 5 68 50 40 
30 77 76 32 | 75 75 25) 7451} 7416] 73 42| 73 08) 7233| 7158| 71 23| 70 47 30 
40 79 78 34 | 7800) 77 26| 7652) 7617] 75 42) 75071| 74 32| 7356| 73 20} 72 44 20 
50 81 11} 80 36/| 8002) 79 27| 78 52| 7817] 7742!) 7706| 7630! 7554! 7518] 74 41 10 

VI oO 83 13 82 38 | 8203] 81 80 53 | 8018! 79 42) 79 06| 7830] 7753] 7716} 76 39 VI 00 
10 85 1 84 41 | 8406}; 8331 | 8255| 821 81 42| 81 06| 8029] 79 52| 79 15 | 78 37 50 
20 87 19 | 86 44| 8608] 85 33| 8457} 84 20]. 8344} 8307] 8230] 8152{ 81 14 | 80 35 40 
30 89 23 83 48 | 88 12| 87 36 | 8659| 8623] 85 46| 8508} 8431 | 8352] 8314] 82 35 30 
40 91 go 52} 9016| 89 40/ 8903} 88 26; 87 48! 87 11 | 8632] 8553] 85 14| 84 35 20 
50 93 33 | 9257 | 9221 | 91 44 9107) 9030] 8952) 8914) 8835] 87 87 16 | 86 36 10 

Vit 00 95 49 | 95 93 | 94 27] 9350) 9313] 9235] 9157} 9119] 9039] 9000] 89 20| 88 39 Vv oo 
10 97 47 | 9711 | 9634] 9557 95 20 4 42 | 9493| 93 24| 92 45| 9205| 91 24} 9043 50 
20 56 20} 98 43 97 28 5° | 9611} 95 32] 9452| 94 11 | 9331 | 92 49 40 
30 102 07 | Io 3 | 100 54 | 100 16 | 99 38| 99 00| 98 21 | 97 41} 97 01] 96 20] 95 39| 9457 30 
40 104 20 | 103 43 | 103 06 | 102 29 | Ior 50 ror 12 | I00 99 53} 99 12] 9831] 97.49] 97 06 20 
50 106 34 | 105 I05 21 | 104 43 | 104 05 | 103 26 | 102 102 07 | IOt 26 100 44 | 100 02 | 99 19 10 

VIIi oO 1o8 51 | 108 14 | 107 37 | 107 00 | 106 21 | 105 42 | 105 03 | 104 23 | 103 42 | 103 00 | 102 17 | Ior 34 Iv 00 
10 11 I0 | 110 34 | 109 57 | I09 19 | 108 41 | 108 02 | 107 22 | 106 42 | 106 or | 105 I9 | 104 36 | 103 52 50 
20 113 32 | 112 55 | 112 Ig | III 41 | IIT IIo 24 | 109 44 |} I09 03 | 108 22 | 107 40 | 106 57 | 106 12 40 
30 115 56 | 115 20 | 114 43 | 114 06 | 113 II2 49 | 112 III 29 | 110 47 | IIo 05 | 10g 22 | 108 37 30 
40 118 24 | 117 49 | 117 Ir | 116 34 115 56 | 115 17 | 114 II3 59 | 113 16 | 112 34 | III 50 | III 06 20 
50 120 54 | 120 19 | 119 43 | 119 06 | 118 28 | 117 50 | 117 10 | 116 30} I15 49 | 115 06 | 114 23 | 113 38 10 

IX 00 123 28 | 122 53 | 122 17 | 12% 41 | 121 03 | 120 25 | 119 46 | 119 06 | 118 25 | 117 43 | 117 00 | 116 16 III 00 
10 126 05 | 125 31 | 124 56 | 124 20 | 123 43 | 123 122 27 | I2I 47 | 12 06 | 120 25 | 119 42 | 118 58 50 
20 128 46 | 128 13 | 127 38 | 127 03 | 126 27 | 125 50 | 125 12} 124 33 | 123 53 | 123 II | 122 29 | 121 40 
30 I3I 31 | 130 58 | 130 25 | 129 50 | I29 I 128 39 | 128 or | 127 23 | 126 44 | 126 03 | 125 21 | 124 30 
40 134 20 | 133 48 | 133 15 | 132 42 | 132 131 32 | 130 56 | 130 19 | 129 40 | 129 00} 128 I9 | 127 36 20 
50 137 12 | 136 42 | 136 Io | 135 38 | 135 05 | 134 31 | 133 56 | 133 18 | 132 41 | 132 03 | 131 23 | 130 41 10 

xX OO 140 09 | 139 40 | 139 10 | 138 39 | 138 07 | 137 34 | 137 00 | 136 25 | 135 49 | 135 IL | 134 32 | 133 52 Ii oO. 
10 143 10 | 142-42 | 142 14 | 141 44 | I4I 14 | 140 140 10 | 139 37 | 139 02 | 138 26 | 137 49 | 137 IO 50 
20 146 15 | 145 49 | 145 22 | 144 55 | 144 143 143 26 | 142 54 | 142 21 | 141 47 | 141 It | 140 34 40 
30 || 149 24 | 149 00 | 148 35 | 148 147 43 | 147 15 | 146 46 | 146 17 | 145 46 | 145 14 | 144 41 | 144 06 30 
40 152 37 | 152 15 | 151 52 | I5r 28 | 151 04 | 150 39 | 150 12 | 149 45 | 149 17] 148 47 | 148 16 | 147 44 20 
5O || 155 53 | 155 33 | 155 13 | 154 52 | 154 30 | 154 07 | 153 43 | 153 19 | 152 53 | 152 26 | 151 58 | 151 29 10 

XI 0O 159 13 | 158 56 | 158 158 19°] 158 00 | 157 40 | 157 I9 | 156 57 | 156 34 | 156 Ir | 155 46 | 155 I9 I 00 
10 || 162 36 | 162 21 | 162 06 | 161 50 | 161 33 | 16r 16 | 160 59 | 160 40 | 160 20 | 160 00 | 159 38 | 159 16 50 
20 166 or | 165 49 | 165 37 | 165 24 | 165 10 | 164 57 | 164 42 | 164 27 | 164 11'| 163 54 | 163 37 | 163 18 40 
30 169 2 169 20 | 169 I0 | 169 00 | 168 50 | 168 40 | 168 29 | 168 17 | 168 05 | 167 52 | 167 39 | 167 25 30 
40 172 172 52 | 172 46 | 172 39 | 172 32 | 172 25 | 172 18 | 172 10 | 172 02 | 171 53 | 171 44 | 171 35 20 

XI 50 176 29 | 176 26 | 176 23 | 176 19 | 176 16 | 176 12 | 176 08 | 176 04 | 176 00 | 175 175 51 | 175 47 XIE 10 

: h.m.| h.m.| h.m.| him.| him:| him.) h.m.| h.m.| him.| hom.| h.m. / him 
Sun rises. 447] 440) 433} 426) 419] 412| 405| 357| 349 gat 33.| 3 24 || Sun rises. 
Sunsets. . 713 7 20 7 27 7 34 7 41 7 48 | 7 55 8 oF 8 11 19 27, 836) Sun sets. 

: fats 
° 9° } / | 

Azimuth 68 10 66 ry 64 22 | 62 26 60 28 29 36 2: 34 24 S 1S 50 09 47 56 ss 40 | Azimuth. 
i 

: : to Fast when the time is A. M. In South latitude the azimuth is reckoned from South bo Wael wien the tine ta? AL. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 57°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 0° ye Se 3 4° 5° 6° 7° s° 9° | 20° Ree Dee. 

March, April. 

F 21 | 23 | 26 | 28 | 31 3 | 5 | § | 11 | 13. | 16 | 19 

: September. : August. 
Apparent 23 | 2 | 18 | 1% | 13 | 10 8 RE ea A 30 | 28 | 25 Apparent 
Time. : ; Time. 
A. M. September. | October. P.M. 

23 «| = | 28 | re oa Neen We pce: Joe oe Sea Ve 17 19 | (22 

2 March February. 

ar | 18 | 16 eee gas eR 8 De oy I | 26 [3% | 20 

wiley PS Gm Same eel bpagad gat Co? e h. m 

V OO Westhead SPsctnais ance Baas Tee hele rts ae tor sled epee Melee cose }a Ge cA bpeted amass »92\03>): “9, a¥ VIE 0O 
1 Lian deoeaa REY Merete Gy ea ER Hie A ae WeRsMne esate Ges mak east ibicckess 74 40| 7408! 73 : 50 
Os Haiein ad's ao] ove sisal Sania naa pines © Siete alls auieilex soar 77.49 | 77.17 76 13| 75 40 40 
SO Wadi Rec ae a res we ol ee 81 00 | 8027] 7955] 79 22| 7850] 7817] 77 45 30 
st a | BREED Po aceetrsay cee renee ut pee 83.38] 83.05 | 823 82 00] 81 27] 8055] 8022} 79 49 20 
BO! Ail ivoecentneee cee 86 49} 8616] 85 44| 85 11] 84 84 05 | 83 32| 8259] 82 26 1 53 10 

VI oO go 00} 89 27] 88 55| 88 22| 8749] 8716] 8643] 8611] 85 37| 85 04] 8431] 8357 VI OO 
10 92 06 | gf 33} 91 00] go 28 89 22.| 88.49] 8816] 87 43 87 09 | 86 36 50 
20 94 12| 93 39 | 93 06| 9234] 9201] 91 28| 9054]! 90 21 89 15 | 88 41 | 88 07 40 
30 96 18 | 95 45} 95 13 40 | 9407] 93.34 | 93 01 | 9228] 91 54] 91 21 | 9047| 9013 30 
40 98 25 | 97 52 | 97 20 47 | 9614] 95 41 | 95 34] 94 01] 93.27] 9253] 92 19 20 
5O || 100 32 | 9959] 99 27 54.| 98 21} 97 48| 97 15 42 | 9608] 95 34] 9500] 94 10 

VII OO Io2 40 | 102 08 | Ior 35 | 101 03 | 100 30 | 9957] 99 24| 98 50| 9817] 97 43 97 96 34 Vv oO 
10 104 49 | 104 17 | 103 44 | 103 12 | 102 39 | 102 06 | IOI 33 | 101 CO | 100 26| 99 52] 991 98 43 t 50 
20 106 59 | 106 27 | 105 54 | 105 22 | 104 49 | 104 17 | 103 43 | 103 10 | 102 36 | 102 03 | 101 28 | Ioo 40 
30 10g 09 | 108 38 | 108 06 | 107 34 | 107 OI | 106 29 105 56'| 105 23 | 104 49 | 104 15 | 103 41 | 103 30 
40 III 22 | 110 50 | 110 18 | 109 47 | 10g 14 | 108 42 | 108 og | 107 36 | 107 03 | 106 29 | 105 55 | 105.20 20 
50 113, 35 | 113 04 | II2 33 | 112 OI | III 29 | 110 57 | 110 24 | 109 52 | 109 18 | 108 45 | 108 11 | 107 36 10 

VIII OO II5 50 | 115 20 | 114 49 | 114 17 | 113 45 | 113 14 | 112 41 | 112 og | 111 36 | III 02 | TIO 28 | 109 54 Iv 
10 118 07 | 117 37 | 117 06 | 116 35 | 116 04 | 115 32 | 115 00 | 114 28 | 113,55 | 113 22 | 112 48 | 112 1 50 
20 120 25 | 119 56 | 119 25 | 118 55 | 118 117, 53 | 117 21 | 116 49 | 11617 | 115 44 | II§ IO | 114 °3) 40 
30 122 46 | 122 17 | 121 47 | 121 17 | 120 120 16 | 119 45 | 119 13 | 118 41 | 118 08 | 117 35 | 117 02 30 
40 125 08 | 124 39 | 124 10 | 123 41 | 123 11 | 122 41 | 122 10 | 121 39 | 121 07 | 120 35 | 120 03 | 119 30 20 
50 127 33 | 127 05 | 126 36 | 126 07 | 125 38 | 125 08 | 124 38 | 124 08 | 123 37 | 123 05 | 122 33 | 122 00 10 

IX 00 || 129 59 | 129 32 | 129 04 | 128 36 | 128 08 | 127 39 | 127 09 | 126 39 | 126 08 | 125 37 | 125 06 | 124 34 ill 
10 || 132 28 | 132 02 | 131 35 | 131 07 | 130 39 | 130 II | 129 42 | 129 13 | 128 44 | 128 13 | 127 42 | 127 11 50 
20 134 59 | 134 34 | 134 07 | 133 41 | 133 14 | 132 47 | 132 19 | 131 50 | 131 22 | 130 52 | 130 21 | 129 51 40 
30 || 137 33 | 137 08 | 136 43 | 136 17 | 135 52 | 135 25 | 134 58 | 134 3% | 134.03 | 133 34 | 133 05 | 132. 35 30 
40 140 08 | 139 45 | 139 21 | 138 56 | 138 31 | 138 06 | 137 40 | 137 14 | 136.47 | 136 20 | 135 51 | 135 23 20 
50 142 47 | 142 24 | 142 o1 | 141 38 | 141 14 | 140 50 | 140 25 | 140 00 | 139 35 | 139 08 | 138 41 | 138 14 10 

xX OO 145 27 | 145 06 | 144 45 | 144 23 | 144 00 | 143 37 | 143 14 | 142 50 | 142 25 | 142 00 | 141 34 | 141 08 il 
10 148 10 | 147 50 | 147 30 | 147 I0 | 146 48 | 146 27 | 146 05 | 145 42 | 145 19 | 144 56 | 144 31 | 144 06 50 
20 || 150 55 | 150 37 | 150 18] 149 59 | 149 39 | 149 19 | 148 59 | 148 38 | 148 16 | 147 147, 32 | 147 08 40 
30 153 43 | 153 26 | 153 09 | 152 51 | 152 33 | 152 15 | 151 56 | 151 36 | 151 17 | 150 150 35 | 150 14 30 
40 156 32 | 156 17 | 156 O1 | 155 45 | 155 29 | 155 12 | 154 55 | 154 38 | 154 20 | 154 OF | 153 42] 153 22 20 
50 159 24 | 159 10 | 158 56 | 158 42 | 158 27 | 158 12 | 157 57 | 157 42 | 157 26 | 157 09 | 156 52] 156 34 10 

XI OO 162 17 | 162 05 | 161 53 | 161 41 | 161 28 | 161 15 | 161 02 | 160 48 | 160 34 | 160 19 | 160 04 159 49 i oo 
10 165 12 | 165 02 | 164 51 | 164 41 | 164 30 | 164 19 | 164 08 | 163 57 | 163 44 | 163 32 | 163 20 | 163 07 50 
20 168 08 | 168 00 | 167 51 | 167 43 | 167 34 | 167 25 | 167 16 | 167 07 | 166 57 | 166 47 | 166 37 | 166 26 40 
30 I7I 05 | 170 §9 | 170 52 | 170 46 |} 170 39 | 170 33 | 170 26 | 170 18 | 170 II | 170 04 | 169 56 | 169 48 ; 30 
40 || 174 03 | 173 59 | 173.54 | 173 50 | 173 45 | 173.41 | 173 36 | 173. 31 | 173 26 | 173 22 | 173 17 | 173 11 ; 20 

XI 50 177 Of | 176 59 | 176 57 | 176 55 | 176 53 | 176 50 | 176 48 | 176 46 | 176 43 | 176 4t | 176 38 | 176 36 Xr 10 

| h.m.| hem.| h.m.| hem.| hem.| hm.| hom.| hom.| hom.| hom. hom.| hem. 
Sun rises. | 6 00 5 54 5 48 5 41 5 35 5 29 5 23 5 16 5 10 5 04 457 4 50 Sun rises. 
Sun sets . 6 00 6 06 6 12 6 19 6 25 6 31 6 37 44 6 50 6 56 7 03 7 10 Sun sets. . 

ae | 
Azimuth . | go oo | 88 10| 86 20 & 29 82 38 80 48 B 56 7 04 8 12 3 19 a 24 69 30 Azimuth. 

: : ae : to Kast when the time is A. M. In North latitude the azimuth is reckoned from North ‘to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. , 

LATITUDE 57°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. H2° | US° | 14° | 15° | 16° | 17° | BB? | UBS? | VO° | VIC | 22z° | 2B° Dec. 

April. May. June. 

22 25 | 28 I | 5 8 | 12 16 21 | 26 I | 10 

August. | e july. 

Appare mt sey oho ea i Be ees ae ie | 2 Be | m4 | 9 | 2 | 3 Apparent 

Time. ] Time. 
A. Me October. November, | December P.M. 

25 | 28 | 31 | 3 ee) ia Co 14 Ee em see. i (| RNS cn iB 

February. January. 

385), (38 frees yb <9 | | AS ok. 29. >|. OR" boas 4 16 | 1 | 2 

h. m, os h. m, 

| 

IIE 20 44 50 40 
30 46 56 30 
40 49 00 20 
50 50 37 10 

Iv 00 : 53 05 Vill 
10 |......-. ie 0 Ca ARR CSS BEA | s8 or} 57 32 | 57 93 34 05 | 55 36] 55 07 50 
a ae | Rea RES Lae ----| 6036 | 6007!| 5937! 5907} 5838| 5808] 57 38] 57 08 40 
UT | SERPS 4 (AS Parra 63 12| 6241 | 6211| 61 40; 61 10} 6040! 6010} 59 39} _59 08 30 
Oe Ica ace | 6618 | 65 47| 6516! 64 46| 6415| 6344, 6313] 62 42| 6211] 61 39] 6: 08 20 
50 68 54 | 68 23} 6751 | 67 20} 6649] 6615/ 65 46/ 6515] 6443) 6411 | 63 39] 63 07 10 

Vv oo 7059 7028| 69 56!] 69 24/| 68 52} 68 20| 67 48| 67 16| 6644} 6612] 6539] 65:06 VII oo 
10 || :73.04 | 7232) 7200] 71 27) 7055| 70 23| 6950} 6918} 6844 | 68 11 | 67 38] 67 05 50 
29 75 08 7 36 % 03 | 73 30} 7258] 7225} 7152] 7119} 7045| 70 12| 69 38} 69 04 40 

t 30 || 77-12 39 06 | 7533} 759} 7427] 7353} 7319| 7246] 7211} 71 37| 71 02 30 
40 7 16 zs 43 8 09.| 77 36) 77 02 28 7554] 7520) 7446) 7411] 73 36] 73 01 20 
50 I 20 4 12] 7939] 7995} 7831] 7756| 7721 | 7646] 7611} 75 36] 75 00 10 

VI OO 83 24| 8250| 8216] 81 42| 8107} 80 33 7 58 | 79 23 78 47 811 | 7735) 76°59 VI oo 
10 85 28 84 54 | 84 20} -83 45 | 83 10} 82 35 200} 81 25} 8049] 8012] 79 36} 78 59 50 
20 87 33 59 | 8624; 85 49| 85 13] 84 38 = c3 | 83 27| 8250] 8214] 81 36} 8059 40 
30 || 89 38| 89 03| 88 28| 8753] 87 18| 86 42 06 | 85 30| 84 53| 84 16} 83 38| 83 00 30 
40 91 44| 91 10| 9034] 8959] 89 23| 88 47| 8811 | 87 34| 86 2 85 19} 85 40| 85 02 20 

50 93 51 | 93 16} 9241) 9205] 91 29] 9053] 90 16}| 89 39 | 89 01 | 88 23} 87 44) 87 05 10 

Vit 00 | 95 95 24| 94 49] 9413] 9336] 9300] 9224] 91 45] 9107] 9028] 8949] 89 10 Vv oo 
10 98 88 97 33 | 96 58| 96 22| 95 45] 95 08 30} 9352] 9314] 9235] 91 56} 91 16 50 
20 || 100 19| 99 44| 9908; 98 32| 9755} 97 18 40{ 9602] 95 23] 9444] 9403] 93 23 40 
30 || ro2 31 | 101 56 | 101 20 | 100 44 | 10006 | 99 29| 98 51 | 98 13] 97 34 96 54| 9613] 95 32 30 
40 104 45 | 104 10 | 103 34 | 102 57 | 102 20 | IOI 43 | Ior 05 | 100 26 | 9Q9 4 99 07 | 98 26| 97 45 20 
50 IO7 OF | 106 26 | 105 50 | 105 13 | 104 36 | 103 58 | 103 20 | 102 41 | 102 02 | IOI 22 | 100 40 | 99 59 10 

WEEE OO || 109 19 | 108 44 | 108 08 | 107 31 | 106 54 | 106 16 | 105 38 | 104 59 | 104 Ig | 103 39 | 102 57 | 102 15 Iv oo 
10 III 39 | I11 04 | 110 28 | 10g 52 | 109 15 | 108 37 | 107 58 | 107 19 | 106 39 | 105 59 | 105 17 | 104 35 50 

114.02 | 113 27 | 112 51 | 112 15 | ILI 38 | 111 00 | II 22 | 109 43 | 109 03 | 108 22 | 107 40 | 106 58 40 
30 116 27 | 115 53 | II5 17 | 114 41 | 114 04 | 113 27 | 112 48 | 112 09 | III 29 | 110 48 | 110 07 | 109 24 30 
40 118 56-| 118 21 | 117 46 | 117 10 | 116 33 11 56 | 115 18 | 114 39 | 113 59 | 113 18 | 112 37 | III 53 20 
50 I2I 27 | 120 53 | 120 18 | 119 42 | 119 06 | 118 29 | 117 51 | 117 13 | 116 33 | TI5 52 | 115 II | 114 28 10 

IX OO | 124 of | 123 28 | 122 53 | 122 18 | 121 43 | 121 06 | 120 28 | 119 50 | 119 10 | 118 30 | 117 48 | 117 06 ee 
10 126 39 | 126 06 | 125 32 | 124 58 | 124 23 | 123 46 | 123 09 | 122 32 | 121 53 | 121 I2'| 120 31'| II9g 49 ; 50 
20 129 19 | 128 48 | 128 14 | 127 41 | 127 07 | 126 31 125 55 | 12 a 124 39 | 123 59'| 123 I9 | 122 37 40 
30 132 05 | 131 33 | 131 OF | 130 28 | 129 55 | 129 20 | 128 44 | I 127 30 | 126 51'| 126 II'| 125 30 30 
40 134.53 | 134 133. 52 | 133 20 | 132 47 | 132 13 | 131 38 | 131 03'| 130 26 | 129 48'| 129 09 | 128 28 20 
50 137 45 | 137 16 | 136 46 | 136 15 | 135 44 | 135 II | 134 37 | 134 03 | 133 27 | 132 50 | 132 12'| 131 33 ’ 10 

a. 140. 41 | 14013 | 139 44 | 139 15 | 138 45°] 138 14 | 137 41 | 137 08 | 136 34 135 58 | 135 21 | 134 43 , Ii 00 
10 143 40 | 143 44 | 142 47 | 142 20 | 141 51 | I4I 21 | 140 49 | 140 19 | 139 46 | 139 12'| 138 36°} 138 00 50 
20 146 44 | 146 20'| 145 54'| 145 28 | 145 OF | 144 33 | 144 04 | 143 34 | 143 03 | 142 31'| 141 57°| 141 22 40 
3O || 149 51 | 149 29 | 149 05 | 148 41 | 148 16 | 147 49 | 147 23 | 146 55 | 146 26 | 145 56 | 145 24°) 144 51 30 
40 153.02 | 152 42 | 152 20 | 151 58 | I5I 34 | I5X 11 | 150 46 | 150 20 | 149 54 | 149 26'| 148 57 | 148 27 20 
50 156 16 | 155 58 | 155 38 | 155 18 | 154 58 | 154 36 | 154 14 | 153 51 | 153 27 | 153 OI | 152 35 | 152 08 10 

XI OO 159 33 | 159 17 | 159 00 | 158 43 | 158 24 | 158 06 | 157 46 | 157 26 | 157 04 | 156 42 | 156 19 | 155 55' 1 
10 162 53 | 162 39 | 162 25 | 162 Io | 161 58 161 39 | 161 22 | 161 05 | 160 46 | 160 28 | 160 08'| 159 47 50 
20 166 15 | 166 04 | 165 52 | 165 40 | 165 28 | 165 15 | 165 or | 164 47 | 164 32 me 17 | 164 00 | 163 43 40 
30 169 40 | 169 31 | 169 22 | 169 1 04 | 168 54 | 168 43 | 168 31 | 168 20 } 168 09 | 167 57 | 167 44 30 

_ 40 173 06 | 173 00 | 172 54 | 172 172 41 | 172 35 | 172 27 | 172 20 | 172 12 | 172 05 | 173 56 | 171 48 20 
«XI 50 || 176 33 | 176 30 | 176 27 | 176 24 | 176 20 | 176 17 | 176 13 | 176 09 | 176 06 | 176 02 | 17 58 | 175 53 XII 10 

KL h.m.| h.m.| hom.\| him.| him.| hom.| h.m.| him.| hom.| hom.| hom.\| hom. : 
Sun rises, 444) 437| 43°) 423] 415} 408) 400 3 2 3 44 35 326} 317 || Sun rises. 
Sun sets . 7 16 7 23 7 30 Gy 7 45 7 52 8 00 08 8 16 25 8 34 8 43 Sun sets. 

- oO 

' Azimuth. . ..|| 67 34 65 36 & 38 & 38 50 36 3 32 ss 26 3 7 st of rm: 51 6 33 “4 10 Azimuth, 

; ; : : : to East when the time is A. M. In South latitude the azimuth is reckoned from South es West wien the timé is PM. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE. 58°. 
DECLINATION—SAME NAME AS—LATITUDE. 

Dee. @°.| B°C| MPs) ae.| 42)|° Seeomes) 9 | s° | 9° | 10° | 141° Dee. 

March. April. ; ‘ 

2I | 23 | 26 28 31 Et ene oS oF ee Eg ge © | 16 | 19 

. ° September. August. 

Apparent 23 | Se 16 1g VS ome | sf 2 go | | 35 Apparent 
Time. Time. 
A. Mi. September. October. P.M. 

23 | 26 28 Tf) 24M eee ba, ces ine Gea Rea | 22 

March. February. 

ar | 1 | 16 13 ry aba cg RS es 2% | 2% ‘| 20 

h. m. of o- / Oo? ofr or ofr or Oo, or or Oo; or h. m, 

BV. (BON HES Gos ee ait is se ec aetaenea koe ce aslscd.c0 od-cfowdp clams faceles a lens eraerhente tude Cg 24 10 

SF LOD: Ae ea Pent cabslee weeks ae see obra abie dl sets oudieles py class] aces dowae cae levtreeee 92°03 || “75-29 vin 00 — 
WEP Vico eseau lake ete abe vies aa emcee ge ats tone ace «|= cash op apace nee eee 75 12| 7441 | 7410] 73 39 50 
7 Aa | er ee (Al apd, Betray Capes tit hy kD AS A ae Oe 7750| 7719] 7647| 76 16| 75 44 “ 40 
BO See cst ads sx Ula wets se, | nebo ee heeeek wes 8100 | 80 28} 7957) 79 25 8 53 | 7822] 77 50 80 
cA Sia | ne caiina pea ie a al b Paras Pom ts VP a 83 38 | 83 07| 8235] 8203] 8r 3r 59 | 80 28! 79 56 20 
DO We wvew eisai es 86 49 | 8617] 85 46 85 14| 8442] 8410} 83 38| 83 06] 58234] 8201 10 

vi oo go 00 | 89 28} 88 56] 88 24] 87 53 | 87 20| 86 49| 8616| 85 44 | 8512] 8440] 84 07 VI oo 
10 92 07 | 91 35] 9104] 9032] go oo! 89 28) 8856| 8823] 8751 | 87 18] 86 46| 8 13 50 
20 9415] 93 43] 93 1£| 9239] 9207] 9135 | 91.03| 9031 | 89.58| 89 25} 8852] 88 20 40 
30 96 22:} 95 51} 95-19} 94 47 be: 15} 93°43°|. 93 10} 92 38°} 92.06-|" 91 .33'] -9E 00 |. go 27°} 30 
40. || 9830-97 :59:[> 97 271 96 55 23} 95 51} 95°19}. 94 46 14 |. 93 41} 93.08: | 92-34. |f 20. 
50 |} 100 39 | 10007} 99 36 |" .99 04} 98 32 | 98-00").97°28 | 96 56 23} 95-50)" 95 17 | 94 43 10 

VIE 0O 1o2 48 | 102 17 | Ior 45 | 101 14 | too 42 10009 99 37| 9905] 98 32] 9759]| 97 26| 9653 Vv oo 
10 104 58 | 104 27 | Io; 103 25 | 102 53 | 102 20 | 101 48 | ror 16 | 100 43 | 100 190} 99 37] 99 4 50 
20 ||*107 09 | 106 38 | 106 07 | 105 IO5 04 | 104 32 | 104 00 | 103 28 | Ioz 55 | 102 22 | IOI 49 | TOL 1 40 
30 Iog 21 | 108 51 | 108 20 | 107 49 | 107 17 | 106 45 | 106 14 | I05 42 | 105 09 ing 104 03 | 103 29 30 
40 III 35 | IIL 04 | ILO 33 | I10 03 | 109g 31 | 109 00 | 108 28 | 107 56 | 107 24 | 106 51 | 106 18 | 105 44 20 
50 113 49 | 113 19 | Ir2 49 | 112 18 | 11t 47 | 111 16 | 110 45 | 110 13 | 10g 40 | 10g 08 | 108 35 | 108 or 10 

VIII OO 116 05 | 115 35 | IIS 06.| 114 35 | 114 05 | 113 34 | 113 02 | 112 31 | III 59 | 111 26 | II0 §4 | I10 20 Iv oo 
10 118 23 | 117 54 | 117 24 | 116 54 | 116 24 | II5 53 | 115 22 | 114 51 | 114 19 | 113 47 | 113 I 112 42 50 
20 120 42 | 120 13 | 119 44 | 119 15 | 118 45 | 118 15 | 117 44 | 117 13 | 116 42 | 116 10] IL 3 II5 05 40 
30 123 93 122 35 | 122 06 | 121 37 | 121 08 | 120 38 | 120 08 | 119 38 | 119 07 | 118 35 | 118 03 | 117 3: 30 
40 125 124 124 30 | 124 02 | 123 33 | 123 04 | 122 34 | 122 04 | 121 34 | 121 03 | 120 32 | 119 59 20 
50 || 127 51 | 127 24 | 126 57 | 126 29 | 126 OF | 125 32 | 125 02 | 124 34 | 124 04 | 123 33 | 123 02 | 122 31 10 

Ix 00 130 18 | 129 52 | 129 25 | 128 58 | 128 30 | 128 03 | 127 34 | 127 05 | 126 36 | 126 06 | 125 36 | 125 c5 Iif oo 
10 132 47 |-132 22 | 131 56 | 131 29 | 131 03 | 130 36 | 130 08 | 129 4o | 129 I | 128 42 | 128 13 | 127 42 50 
20 135 18 | 134 54 | 134 29 | 134 03 | 133 37 | 133 11 | 132 44 | 132 17 | 131 49 | 131 21 | 130 52 | 130 23 40 
30 || 137 52 | 137 28 | 137 og | 136 39 136 14 | 135 49 | 135 23 | 134 57 | 134 30/1 °3 133 35 | 133 06 30 
40 || 140 27 | 140 05 | 139 42 | 139 18 | 138 54 | 138 30 | 138 05 | 137 40 | 137 14 | 1 136 21 | 135 53 20 
50 143 05 | 142 44 | 142 22 | 14I 59 | I4I 37 | 141 14 | 140 50 | 140 26 | 140 of | 139 36 | 139 10 | 138 44 10 

xX OO 145 45 | 145 25 145 04 | 144 43 | 144 22 | 144 00 | 143 37 | 143 14 | 142 51 | 142 27 | 142 03 | 141 38 II 00 
10 148 27 | 148 147 49 | 147 29 | 147 09 | 146 49 | 146 28 | 146 06 | 145 44 | 145 22 | 144 5) | 144 35 50 
20 || 151 12 | 150 54 | 150 36 | 150 18 | 149 59 | 149 40 | 149 20 | 149 00 | 148 40 | 148 19 | 147 57 | 147 35 40 
30 | 153 58 | 153 42 | 153 26 | 153 09 | 152 52 | 152 34 | 152 16 | 151 57 | I5I 39 | 151 19 | 150 59 | 150 39 30 
40 156 46 | 156 32 | 156 17 | 156 02 | 155 46 | 155 30 | 155 14 | 154 57 | 154 40 | 154 22 | 154 04 | I53 45 20 
50 |, 159 36 | 159 23 | 159 10 | 158 57 | 158 43 | 158 29 | 158 14 | 157 59 | 157 44 | 157 28 | 157 12 | 156 55 10 

" XI 0O 162 28 | 162 17 | 162 05 | 161 53 | 161 41 | 161 29 | 161 16 | 161 03 | 160 50 | 160 36 | 160 22 | 160 08 I 00 
10 |; 165 21 | 165 11 | 165 o2 | 164 52 | 164 42 | 164 31 | 164 21 | 164 10 | 163 58 | 163 47 | 163 35 | 163 23 50 
20 168 15 | 168 08 | 168 00 | 167 52 | 167 44 | 167 35 | 167 26 | 167 17 | 167 08 | 166 59 | 166 49 | 166 39 40 
a I7I I1 | 171 05 | 170 59 | 170 53 | 170 47 | I70 at 170 34 | 170 27 | 170 20 | 170 13 170 06 | 169 sé 4 

174 07 | 174 03 |.173 59 | 173 55 | 173 SI | 173 46 | 173 42 | 173 37 | 173 33 | 173 28 | 173 23 | 173 1 
XIE 50 177 03 | 177 01 | 176 59 | 176 57 | 176 55 | 176 53 | 176 51 | 176 ne 46 | 176 44 | 176 41 | 176 39 MIE 10 

‘ ye him. |, him.) h.im.| him. wee him. | him.| him. | him him _s alae 
Sunrises... 00 5 5 47 5 41 5 3 5 21 5 15 08 5 OL 4 4 ' Sumrises. 
Sunsets ... 6 00 6 4, 6 13 6 I9 6 38 32 6 39 6 45 2 52 6 59 7 >. 7 12 Sun sets. 

Azimuth .. 90 00 38 o7 86 3 84 20 82 26 80 32 8 37 76 42 74 46 72 50 70 g2 6&8 54 Azimuth. 

In North latitude the azimuth is reckoned from North { to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 58°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. | 12°| 13°) 24° | 15° | 16° | 17° | 18° | 19° | 20° | 21° | 22° | 23° Ss Dee. 
| 4 

April. May. June. ! 

22 25 28 I 5 | 8 | 12 16 | 21 | 26 I to || 
} 

August. July. = 

Apparent 24.- 1g 16 12 Bo haS 14 bee 28 | 24 oh Sei ee SS Apparent 

; r October November. December - 
A. M. , P. M. 

25 28 31 3 6 | 10 | 14 | 17 22 27 3 | 1 |i 

February. January. 
18 ‘I5 12 9 5 | 2 29 | 25 | i 2t | 16 10 | 2 

ik. “teas or or ov oF orlo, oo? Qt o 7 or o.hmF or h, m. 

: 

UE. RO Ge eace cdle<seees Slo svoce secs cc al Fy En PTE Ae) ere ey bate Ae Spee ee 42 41 50 
SP TMEE Ie pie dc laa etn Sat nis be elvis] > 5 <e,0's's «| o'e\e's sisiers 1. sae one See w tele adwscishve’t coneSie edlaanv.< 45 17 51 40 
UN rar ek biwarco ea lie cite eo slain c'ode clues ¥'s.0's0 Preparer Sorta rer re Sco See 47 47 | 47 22| 4657 30 
APN anietn deltu an coal? cea need AA POrrEr ee) eon re Poa Ber don 50 20| 49 54| 49 28| 49 02 20 
MUG r eteeeeee eidltiysiphct dlacc fs ¥alslsscos aas|siea sd cs dacnas bt 52 53 | 52 26/| 5159] 51 33| 5r 06 10 

1 1 Te | Saya & ce fost ot ZEEE AJA aSe AESSaae pera 55 27 | 55 00 pe Hi 5495 | 5337] 5399 || Vili 00 
RO as dine Noeldes bees ohh CAUSE i RES ee 58 02| 57 33! 57 95 37 | 5609] 55 40] 55 12 50 
BU bears aise teres tlas onzse s 61 06 | 60 37| 6008] 5939] 5910] 5841} 5812) 5743] 57 14 40 
Py EE Pel ares 63 42| 63 12| 6243) 6214] 61 44] Ort 60 60 15 | 590 45 16 30 
7 1 VM Gere 6618} 65 48| 65 19| 64 48/| 64 18| 63 49! 63 18] 62 a 62 18 | 61 47/| 61 17 20 
50 68 55 | 68 24| 67 54| 67 24| 6653 | 6623/ 6552] 65 21 | 6450) 64 20] 6348] 63 17 10 

Vv oo 7102} 7031 | 7a 00} 69 29] 6858] 68 27! 6756! 67 24| 6653| 6621] 6549] 65 17 Vii oo 
10 73 07 | 7236) 7205| 71 34| 7102) 7031 59} 69 27] 6855} 68 23/| 6750/| 67 18 50 
20 75 13 4 41| 7410] 73 38) 7306| 7234] 7202] 7129] 7057| 7024| 69 51 | 69 18 40 
30 77 18 46 | 7614| 75 42| 75 10| 74 37 i 05 | 73 32| 7258) 72 25| 71 52| 71 18 30 
40 | 23 iS 5t} 7818| 77 46| 77: 76 41 07 | 75 34| 7500} 74 26| 7352) 73 18 20 
50 I 29 56 | 8024) 7951 | 7917] 7844} 78 10| 7737) 77 02 28 | 7553| 75 19 - 10 

Vi oo 83 34] 83 or} 8228| 81 55 | 81 22| 8048); 801 939 | 79 05| 7830! 77°55! 7719 VI 00 
10 85 40 | 85 07 oe 34 oo | 83 26] S8252/| 82 18 143} 8108} 8033] 7957] 79 21 Pie 50 
20 87 46 | 87 13 39 05} 85 3t| 8457| 84 22| 83.47] 8311 | 8235] 81 59| 81 23] 40 
30 89 53 | 89 19] 8845 | 8811} 8737] 8702) 8627} 8552} 8515 | 84 39/ 8403] 83 26 30 
40 92 01 | 91 27| 9053| 9018] 89 43} 8908) 88 33| 8757} 87 21| 86 44| 86.07 85 29 20 
50 || 9409} 9335] 9301 | 9226] 91 52) 91 16| 90 40| go04} 8927}. 88 50| 8812) 87 34, 10 

VIE 00 | 96 19| 9545] 95 10 35 | 9400} 93 24| 9248| g212| 91 35| 9057| 9019| 89 41 Vv oo 
10 98 29} 9755| 97 21 % 4 9 10} 95 34) 94 58 aS 93 44 | 93 06| 92 gi 48 50 
20 || 100 42 | 10007 | 99 32| 9857] 98 22| 97 46| 97 99 32 | 95 54] 95 16) 9437] 9358 40 
30 102 55 | 102 21 | 1or 46 | lor II | 100.35 | 9959) 99 22/ 98 45| 9807| 97 28| 9649 09 z0 
40 105 10 oe 36 | 104 or | 103 26 | 102 50} 102 13 | IOI 37 | 100 §9 | 100 21 | 99 42) 9903] 98 23 20 
5O || 107 27 | 106 53 | 106 18 | 105 43 | 105 07 | 104 31 | 103 54 | 103 16 | 102 38 | I0r 59 | Ior I9 | I00 38 10 

WHIT 00 | 109 47 | 109 12 | 108 38 | 108 02 | 107 26 | 106 50 | 106 13 | 105 35 | 104 57 | 104 17 | 103 38 | 102 57 Iv oo 
: 10 112 08 | 11F 34 | 110 59 | I10 24 | 10g 48 | 109 12 | 108 35 | 107 57 | 107 18 | 106 39 | 105 59 | 105 18 50 

20 114 32 113 58 | 113 24 | 112 48 | 112 13 | III 37 | 110 59 | 110 22 | 109 43 | Tog O4 | 108 23 | 107 42 40 
30 116 §8 | 116 24 | 115 50 | 115 15 | 114 40 | 114 04 | 113 27 | 112 49 | 112 11 | I1t 3f | 110 51 | IIo I0 30 
40 || 119 27 | 118 54 | 118 20 | 117 45 | 117 10.| 116 34 | 115 57 | 115 20 | 114 42 | 114 02 | I13 22 | II2 41 20 
50 I2I 59 | 121 26 | 120 53 | 120 18 | 119 44 | I19 08 | 118 32 | 117 54 | 117 16 | 116 37 | 115 57 | 115 16 10 

1 1x 00 124 33 | 124 of | 123 28 | 122 $5 | 122 20 | 121 45 | I21 09 | 120 33 | 119 54 IIg 16 | 118 36 | 117 55 baat 
10 127 IL | 126 40 | 126 08 as 35 | 125 ot | 124 26 | 123 51 | 123 14 | 122 37 | 121 59 | 121 I9 | 120 39 50 
20 129 53 | 129 22 | 128 50 | 128 18 | 127 45 | 127 II | 126 36 | 126 OF | 125 24 | 124 46 | 124 07 | 123 27 40 
30 132 37.| 132 07.| 131 37 | 131 05 | 130 33 | 130 00 | 129 26 | 128 51 | 128 15 | 127 38 | 127 00 | 126 21 30 
40 || 135 25 | 134 56 | 134 27.| 133 133 25 | 132 53.| 132 20 | 131 46 |, 131 If | 130 35 | 129 58 | 129 19 20 
50 138 17 | 137 49 | 137 20 | 136 SI 136 21 | 135 50 | 135 18°} 134 45 | 134 12 | 133 37 | 133 00 | 132 23° 10 

xX OO I4I 12 | 140 45 | 140 18 | 139 50 | 139 21 | 138 52 | 138 21 | 137 50 | 137 17 | 136 43 | 136 09 | 135 33 1m 00 
= 10 || 144 10 45 20 | 142 53 | 142 26 | 141 58 | 141 29 | 140 §9 | 140 28 | 139 55 | 139 22 | 138 47 50 

20 || 147 12 4 49 | 146 25 | 146 00 | 145 34 | 145 08 | 144 41 | 144 12 | 143 43 | 143 13 | 142 41 | 142 08 40 
3O || 150 18 | 149 56 | 149 34 | 149 11 | 148.47 | 148 23 | 147 57.| 147 31 | 147 03 | 146 35 | 146 145 35 30 
40 153 26.| 153 07 | 152 47 | 152 26 | 152 04 | I5r 41 | 151 18 | I50 Sg | I50 29 | I50 03 | 149 36 | 149 07, 20 
50 || 156 38 198 20 | 156 02 | 155 43 | 155 24 | 155 04 | 154 43 | 154 21 | 153 59 | 153 35 | 153 IL | 152 45 10 

Xi (00 159 53 | 159 37 | 159 21 | 159 05 | 158 48 | 158 30 | 158 12 157 53 157 33 | 157 12 | 156 50 | 156 28 I 00 
: 10 || 163 10 | 162 57 | 162 43 | 162 29 | 162 15 | 162 00 | 161 44 | 161 161 II | 160 160 35 | 160 15 50 

20 166 29 | 166 19 | 166 08 | 165 56 | 165 45 165 32 | 165 19 | 165 06 | 164 52 | 164 38 | 164 23.| 164 07 40 
30 169 50 | 169 42 | 169 34 | 169 25 | 169 16 | 169 07 | 168 57 | 168 47 | 168 38 | 168 26 | 168 14 | 168 02 | 30 
40 173 13 | 173 07 | 173 02 | 172 56 | 172 50 | 172 44'| 172 37.| 172 30 | 172 23 | 172.16.|-172 08 | 172 00 | ‘ 20 

XI 50 176 36 | 176 33 | 176 31 | 176 28 | 176 25 | 176 21 ; 176 18 | 176 £5 | 176 11 | 176 07 | 176 03 | 175 59 XIE 10 

h.m.| hom. | h.m.|\ h.m.| h.m.| h.m.| him.| him. | hem.| h.m.| h.m.| hom. f 
Sun rises... 4 40 433 4 26 418 411 4 03 3 55 3 4 338 pe 319 309 Sun rises. 
Sun sets .. 7 20 7 27 7 34 7 42 7 49 7 57 95 14 22 32 4 8 51 || Sun sets, 

° ° z ; o 
Azimuth. 66 54 64 33 82 go 80 46 $8 39 $6 3 4 20 52 6 49 8 7 27 45 or $2 jo Azimuth. 

In South latitude the azimuth is reckoned from South 

35028°—No. 71—16-—9 

{to East when the time is A. M. 
{to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 59°. 

DECILINATION+SAME NAME AS —LATITUDE. r 

Dec. 0° | 1 he 2° 3° 4° | 5° 6° a | s° | 9° | noe | ane Dec. 

March, April. 

210 A a | 3 ee S ae 13 =| 86 | 19 

September. August. 

Apparent a3 Spq2t of 18 | 36 13 see yes], 2 go | 28 | 25 Apparent 
Time. Time. ; 
A.M. September. October. P.M. 

23 | 26 | 28 x 4 9 \ II 14 | 17 | 19 | 22 

March. February. 

2x | 18 | 16 | 33 II 8 6 3 I 26 | 23 | 20 

i he. m Ou, ov ov ov o7 or ov Ce otek os or ov h. m 

i 

BV. BO) ec caches cies he cs ociewiods sat Pele] cemat seat ee ee Pete Mea Maia cass will +" 1a slp lp c's! oslo s wl sine maueels 69 26 10 

A ie, | , | JB | Messen mere Aeuee Ramsar EPR rt Pet ing es pti arts So. sri WS eo eee 7234 | 7204] 71 34 Vil 00 
RO ess Raa eee i. ccleiwe aac caden steed «| aemens albauee tee muameeol anes s + 75 12| 74 42| 7412) 73 42 50 
29 77 51 | 77 20| 7650! 7619} 75 49 40 
30 79 59| 79 28| 7858} 78 271 77 56 30 
40 82 07 | 81 36] 8105] 8034] 8003 20 
50 8415 | 83 44] 8313| 8241 | 8210 10 

WI oO 86 23 | 85 52] 85 20] 8449] 8417 VI oO 
10 88 31 | 87 59 87 28 | 8656 | 86 24 50 
20 go 40 | 90 89 36 | 89 04 | 88 32 40 
30 92 48 | 9217] 91 45 | 91 13] go 41 30 
40 94 58 | 94 93 55 | 93 22] 92 50 20 

_ 60 97 08 | 96 37 | 96 95 32 | 95 00 10 

VII OO 102 56 | 102 26 | ror 55 | 101 24 | 100 53 | Too 22| 99 51 | 99 19 | 98 48| 98 16] 97 97 11 Vv oo 
10 105 07 | 104 37 | 104 07 | 103 36 | 103 05 | 102 34 | 102 03 | 10r 32 || Io 00 | 100 28 | 99 56) 99 23 50 
20 107 20 | 106 50 | 106 19 | 105 49 | 105 18.| 104 47 | 104 16 | 103 45 | 103 13 | 102 41 | 102 09 | 101 37 40 
30 109 33 | 109 03 | 108 33 | 108 03 | 107 32 | 107 02-| 106 31 | 106 00 | I05 28 | 104 56 | 104 24 | 103 51 30 
40 III 47 | 111 18 | 110 48 | 110 18 | 109 48 | 109 17 | 108 46 | 108 15:| 107 44 | 107 12 | 106 40 | 106 08 20 
50 114 03 | 113 34 | 113 04 | I12 35'| 112 05 | III 35 | III 04 | 110 33 | 110 02-| 109 30 | 108 58.| 108 26 10 

VILE 00 116 20 | 115 51 | 115 22 | 114 53 | 114 23 | 113 53 | 113 22:| 112 52 | 112 21 | 111 50 | 111 18 | 110 46 Iv 00 
10 118 38 | #18 10 | 117 41 | 117 12 | 116 43 | 116 14 | 115 44,| 115 14 | 114 43 | 114 12] 113 40 | 113 08 50 
20 120 58 | 120 30 | 120 02 | 119 34 | 119 05.| 118 36 | 118 II7 37 | 117 06 | 116 36.| 116 04 | 115 33 40 
30 123 20 | 122°53 | 122 25 | 121 57 | 121 29 | 121 00 | 120 31.| 120 OF | 119 32,| 119 O2 | 118 31:| 118 00 30 
40 125 44 | 125 17 | 124 50 | 124 22'| 123 55°] 123 27 | 122 58 | 122 29 | 122 00 | 121 30 | 121 00 | 120 29 20 
50 128 09 | 127 43 | 127 16 | 126 49,| 126 22 | 125 55 | 125 26 | 124 59 | 124 30 | 124 OF | 123 31 | 123 OF 10 

IX OO 130 36 | 130 11 | 129 45 | 129 I9 | 128 53 | 128 26 | 127 59 | 127 31 | 127 03 | 126 34 | 126 05 | 125 35 ill 
10 || 133 05 | 132 41 | 132 16-| 131 51.| 131 25 | 130 59 | 130 32 | 130 06 | 129 38.| 129 10 | 128 42 | 128 13 50 
20 || 135 37°] 135 13 | 134 49°] 134 25 | 134 00 | 133 34 | 133 99 | 132 43 | 132 16 | 131 49 | 131 21 | 130 53 40 
3O || 138 10 | 137 47 | 137 24 | 137 OL | 136 37°] 136 13 | 135 48 | 135 23 | 134 57 | 134 31 | 134 94 | 133 37 30 
40 140 45 | 140 24 | 140 Of | 139 39 | 139 16 | 138 53 | 138 29 | 138 05 | 137 40 | 137 15 | 136 50 | 136 23 20 
50 143 23.| 143 02 | 142 41 | 142 20:| 141 58°] 141 36 | 141 13 | 140 50 | 140 27 | 140 03 | 139 38 | 139 13 10 

. xX OO 146 02 | 145 43 | 145 23 | 145 03 | 144 42 | 144 21.| 144 00 | 143 38 | 143 16.| 142 53 | 142 30 | 142 06 Ii 00 
10 || 148 44 | 148 26 | 148 07'| 147 48 | 147 147 09 | 146 49'| 146 29 | 146 08 | 145 46 | 145 24 | 145 02 50 
20 I5I 27 | 151 10 | 150 53.| 150 36.| 150 18 | 149 59-| 149 41 | 149 22 | 149 02 | 148 42 | 148 22-| 148 oF 40 
3O ||. 154 13 | 153 57 | 153 41 | 153 25 | €53 09.| 152 52. 152 35 | 152 18 | 152 00] I5I 41'| 151 22 | 151 03 30 
40 157 00 | 156 46 | 156 31 | 156 17 | 156 02] 155 47 | 155 32:| 155 16 | 154 59 | 154 43 | 154 25 | 154 08 20 
50 159 48 | 159 36 | 159 23 | 159 Io | 158 57 | 158 44 30 | 158 16 | 158 of | 157 47 | 157 31 | 157 15 10 

XI OO 162 38 | 162 28 | 162 17 | 162 06| 161 54 | 161 42 | 161 30 | 161 18 | 161 05 160 53 | 160 39 | 160 25 I 00 
10 165 30 | 165 21 | 165 12 | 165 02:| 164 52.| 164 43 | 164 32 | 164 22 | 164 11 | 164 00 | 163 49 | 163 38 50 
20 168 23 | 168 15 | 168 08 | 168 00.| 167 52 | 167 44 | 167 36 | 167 28 | 167 19 | 167 10 | 167 oF | 166 52 40 
-. 171 16.| 171 11.] I7I 05'| ¥70 59 | 170 53 | 170 47 | 170 41-| 170 35 | 170 = I70 21 | 170 14.| 170 07 z 

174 10 | 174 07 | 174 03 | 173 59 | 173 55 | 173 5 | 173 47.| 173 43 | 173 38 | 173 34 | 173 29 | 173 24 
KE 50 || 177 05°| 177 03 | 177 o1 | 176 59 | 176 57 | 176 55 | 176 53.| 176 51-| 176 49 | 176 47 | 176 44 | 176 42 xXIf 10 

h.m. h ive. him. | h.m.|) him. | him.| him.) hom. | h.m.| him.| him. | h.m. i 
Sun rises... 600) 5§ 53! 5 47 540) 533] 527] 520! 513| 506) 459] 452] 445/]| Sunrises, 
Sun sets . 6 00 6 07 13 6 20 6 27, 6 33 6.40 6 47 6 54 7 Ol 708 |. 715 Sun sets, _ 

Z ° ° 

Azimuth. $0 00 88 03 86 07 84 io 82 3 80 is | 78 17 56 19 54 19 72 19 70 18 88 is Azimuth. 

"In North latitude the azimuth is reckoned from North { to East when the time is A. M. 
to West when the time is P, M. 



131 

TRUE BEARING OR AZIMUTH. 

LATITUDE 59°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dee. | B2° | 23° | B4° | 15° | 16° | 17° | 28° | B9° | 2O° | VE | V2° | 23° Dec. 

April. | May. June. 

22 aa 28 | I | 5 | 8 12 | 16 | 2 | 26 | I | 10 

August. july. 

Apparent 22 9 | 1% | 12 9 5 2 mf 4%) 19 | 12 | 3 Apparent 
Time. Time. 
A.M. October. | November. December. P.M. 

25 2 | 31 3 6 10 14 SMS geet a) Rf or \ts.25 

February. January. 

18 15 12 | 9 5 2 29 | 25 | 21 | 16 | so unl Race 

h. m or or or ov Oo # o 7 Oo OOF or Tt or a, "t h. m 

I 42 45 50 
44 52 40 
46 59 30 
49 04 20 
5I 09 10 

jee oS ed es ae See 54 08 | 53 41 | 53 14 VIII 00 
CY A APN ae oF eee 5614] 55 45! 5517 50 
PR Ua sh satan. Wn wave bo-ex'e'< e's 58 18 | 5749) 57 21 40 
Ha | PE eee MS 63 42 60 22 | 5952} 59 23 30 
410 66 48} 6619] 65 50 62 25| 61 55 | 61 26 20 
50 68.56 |} 68-27 | 67 57 64.29 | 63 58| 63 27 10 

Vv oO 71 04] 70 34 | 70 04 66 31 | 6600} 65 29 VII 00 
10 73 11 | 72 41 | 72 10 68 34 | 68 03 | 67 31 50 
20 75 18 % 47 | 7417 79 37 | 7005 | 69 32 40 
30 77 25 54 | 76 23 72 39 | 7207) 71 34 30 
40 32 oo g 29 74 42 | 7409 | 73 36 20 
50 1 38 | 81 07 35 76 45 12| 75 38 10 

VI OO 83 45 | 83 13 | 82 41 78 49 | 78 15 77 40 Vi OO 
10 85 52! 85 20 48 80 80 18 | 79 43 50 
20 00 | 87 28 55 82 82 22 | 81 47 40 
3O || 90.08 | 89 36) 89 03 85 03 | 84 27 | 83 51 30 
40 9217] 91 45| 91 15 87 09 | 86 33| 85 57 20 
50 94 27 | 9354| 93 21 89 17 | 88 41 04 10 

Vir Ooo 96 38 | 9605] 95 32 gt 26| 9049 | 90 12 Vv 00 
10. |) 98 50| 9817] 97 43 93 36 | 92 92 20 50 
20 IOI 04 | 100 30 | 99 56 98 48 |' 95 10] 94 32 40 
30 103 18 | 102 45 | 102 12 02 | 97 24]| 96 45 30 
40 105 35 | 105 02 | 104 28 100 17 | 99 39] 99 00 20 
50 107 53 | 107 20 | 106 46 102 35 | 101 57 | 101 18 10 

VII OO 110 14 | 109 41 | 109 07 104 56 | 104 17 | 103 38 Iv oo 
10 112 36 | 112 III 30 107 19 | 106 40 | 106 oo 50 
20 115-01 | 114 28] 113 55 109 44 | 109 05 | 108 26 40 
30 117 28 | 116 56 | 118 23 112 13 | III 35 | 110 55 30 
40 119 57 | 119 25 | 118 53 114 45 | 114 07 | .113 27 20 
50 122 30 |. 121 58 | 121 26 TI7 21 | 116 43 | 116 03 10 

‘1x 125 05 | 124 34 | 124 02 120 or | 119 22 | 118 43 imt 00 
: 10 127 43 | 127 13 | 126 42 122 44 | 122 06 | 121 27 50 

20 130 24 | 129 55 | 129 25 125 32 | 12454 | 124 16 40 
30 133 09 | 132 40 }°132 II 128 24 | 127 47 | 127 10 30 
40 135 56 | 135 29 | 135 00 IZI 20 | 130 44 | 130 08 20 
5O || 138 47 | 138 21 | 137 54 134 21 | 133 47 | 133 11 10 

x oO I4I 41 | 141 16 } 140 50 137 27 | 13653 , 136 20 Ii 00 
10 || 144 39 | 144 15 | 143 50 140 37 | 140 06 |' 139 33 50 
20 || 147 39 | 147 17 | 146 54 143 53 | 143 23 | 142 52 40 
30 150 43 | 150 22 | 150°02 147 13 | 146 45 | 146 17 30 
40 || 153 49 | 153 31 | 153 12 150 38 | 150 12.| 149 46 20 
5O || 156 59 | 156 43 | 156 25 154 07 | 153 44 | 153 20 10 

XI 0O 160 11 | 159 57. | 159 42 157 42 | 157 20 |, 156 1 00 
10 163 26 | 163 14 | 163 o1 161 18 | 161 00 |’ 160 ag 50 
20° || 166 42 | 166 32 | 166 22 164 58 | 164 44 | 164 29 40 
30 || 170 00 } 169 53 | 169 45 168 41 | 168 30 | 168 19 30 
40 |} 173 19 | 173 14 |: 173 09 172.26 | 172 «bBo 20 

ME 50 ||. 176 39 | 176 37 | 176 34 176 13 | 176 176 05 XIE 10 

h.m.| h.m.| h.m.| h.m.| h.m.| hom.| h.m.| hom.| h.m.| hom.) he m.| he. m. 
Sun rises." . 437} 430] 422} 414] 406) 358 3 49 3 4° eae eh: 7 : 11 | 300]! Sun rises. 
Sun sets ." . TSS eae 988 fis P48 OT Sh he 8102 II 20 29 39 49 | 9 00]| Sun sets. 

© ° ° ° ° ° ° ql O k } 
Azimuth... 66 11 64 06 | 61 59 "59 50 57 39 55 25 3 38 5° 48 8B 23 45 54 3 20 40 39 Azimuth, 

tn South latitude.the azimuth is reckoned from‘South { to East when the:time is A. M. 
to West when the time is P. M 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 60°. - 
DECLINATION—SAME NAME AS—LATITUDE. 

Dec. | o° | 2° | 2° | 2 | ac | 5° |.6° | 7° | 8°,| 9° | 10° | 11°] Dee. . 

March. April. 

ar) 33 | 26 | 28 31 Ses | 8 | a8 13 | 16 | 19 

. September. August. 

Apparent 233 { a | 1 | 16 13 pon (ne id Va A BE 30 | 2 | 85 Apparent, . 

Time. Time, 
A.M. September. October. P.M. 

23 | 26 28 I 4°) eG | 9 - mm | 14 17 | 19 |. 22 ; 

March, February. 

ar | i | 6 | 13 SM Rags, RS ka Say Wk re) 26 | 23 | 2 

tee BD <7 ine £ Pony f Oo. Af Or of o x7 or a or 2; aP or or h. m, 

BW BO. Iliad cise cle wdc acicle S505 oe cfateale > ond] sceyen 3015 eet See eee TEE AE eee 8 aes 69 55 | 69 26 10 

We ON eco os ewes abe kale tata beri 4 beatae bets | wate arete sree kod | oe ah Ae 72 34.| 7205| 71 36 Vil 
BO reer s decae desea Osh lossa renee rey [ntate'es al gemelenele Gare 75131097443 | 7414) 73 45 50 
BO Wan ca Ces yo Aawns s nbceatda ke lalvesiesst chalo ae Sas 1 dereleiaie 78 21| 77.52! 77 22 | 7653 | 76 23| 75 53 40 
Te | Ra EU PRON cao es (soe oh ers wee 81 or} 8031 | 8001] 79 32| 79 02} 78 32|. 78 02 30 
AAD sos wostte Seg ce bees gti 84 10| 83 40| 83 10] 8240] 8210} 81 40| 81 10| 80 40} 80 Io 20 
POP Aeck. ta tinted 86 50 | -86 20} 8550] 85 20| 84 50| 84 20] 8350] 83 19| 8249] 82 18 10 

Vi oO go 00 | 89 30] 8900] 88 30] 88 00| 87 30] 8700] 86 85 59| 85 28] 84 58 Bea VI OO 
10 92 10| 91 40] 91 10] 90 40] 9010] 89 39} 89 09! 88 88 08 | 87 38 | 87 07 36 50 
20 94 20 3 93 20] 9250] 92 20] 91 50] 91 20], 90 49| 90 18 47 | 89 16 | 88 45 40 | 
30 || 96 30 00 | 95 39 | 95 90 30 oo | 93 29 | 9259] 92 28| 9157] 91.26) 90 55 30 
40 98 41] 98 1 |° 97 41 | 97 11 41 Ir |) 95 40 | 95 10 39 | 9403] 93 37) 93 20 
50 || 100 52 | 109 23| 9953] 99 23] 9853] 98 23] 9752] 97 21 51 | 96 20] 95 49| 95 17 10 

Vil OO 103 04 | 102 34 | 102 05 | Ior 35 | 101 I00 35 | TOO 04 34 | 9903 | 98 32| 9801} 97 29 ‘Vv 00 
‘ 10 105 16 | 104 47 | 104 18 | 103 103 18 | 102 48 | 102 18 | 1or 47 | 1or 17 | 100 46 | 100 15 43 ‘00 

20 107 30 | 107 Of | 106 31 | 106 02 | 105 32 | 105 02 | 104 32 | 104 02 | 103 31 | 103 00} 102 29 | TOF 57 40 
30 109 44 | log 15 | 108 46 | 108 17 | 107 48 | 107 18 | 106 48 | 106 18 | 105 47 | 105 16 | 104 45 | 104 14 30 
40 I1I 59 | I11 31 | 111 02 | 110 33 | 110 04 | 109 34 | 10g 05 | 108 35 | 108 04 | 107 34 | 107 03 | 106 31 20 

ps 50 134 16 | 113 48 | 113 I9 | 112 51 | 112 22 | III 53 | III 23 | 110 53 | I10 23 | 10g 53 | 10g 22 | 108 50 10 

VIIL OO 116 34 | 116 05 | 115 38 | 115 IO | 114 41 | 114 [2 | 113 43.| 113 14 | 112 44! 112 13] I1r 43 | IIE 12 Iv 00 
10 118 53 | 118 26 | 117 58 | 117 30 | 117 02 } 116 34 | 116 05 | 115 35 | 115 06 | 114 36 | 114 06 | 113 35 50 
20 I2I 14 | 120 47 120 20 | 119 52 | 119 25 | 118 57 | 118 28 | 117 59 | 117 39 | 117 OL | 116-31 | 116 00° 40 
30 125 36 | 123 10 | 122 43 | 122 16 | 121 49 | 121 21 | 120 53 | 120 25 | 119 £6 | 119 27 | 118 58 | 118 27 30 
40 126 00 |' 125 35 | 125 0) | 124 42 | 124 I5 | 12 48 | 123 21 | 122 53 | 122 25 | 121 56 | 121 27 | 120 57 20 
50 128 26'| 128 o1 | 127 36 | 127 10 | 126 44 | 126 17 | 125 50 | 125 24 | 124 56 | 124 27 | 123 59 | 123 30 10 

1x 00 130 54 | 130 29 | 130 05 | 129 39 | 129 14 | 128 48 | 128 22 | 127 56 | 127 28 | 127 of | 126 33 | 126 05 IIE 00 
; 10 133 23 | 132-59 |' 132 35 132 IL | 13 47 | 131 22 | 130 56 | 130 30 | 130 04 | 129 37 | 129 10 | 128 42 50 

2O || 135 54 | 135 32 | 135 134 45 | 134 21 | 133 57 | 133 33 | 133 07 | 132 42 | 132 10 | 131 50} 131 23 40 
30 138 28 | 138 06 |' 137 44 | 137 21 | 136 58 | 136 35 | 136 11 | 135 47 | 135 23 | 134 58 |’ 134 32 | 134 30 
40 14I 03 | 140 42 | 140 21 | 139 59 | 139 37 | 139 L 138 52 | 138 29 | 138 06 | 137 42 | 137 17 | 136 52 20 
50 143 40 | 143 20 | 143 00 | 142 39 | 142 19 | I41 14 36 | 141 14 | 140 51 | 140 29 | 140 05 | 139 41 10 

xX OO 146 19 | 146 00 | 145 41 | 145 22 | 145 02 | 144 42 | 144 22 | 144 oF | 143 40 | 143 18 | 142 56 | 142 Ii 00 
10 148 59 | 148 42 | 148 25 | 148 06 | 147 48 | 147 29 | 147 10 | 146 51 | 146 31 |-146 10 | 145 49 | 145 50 
20 I5I 42 | I5I 26 |} 151 09 | 150 53 | 150 150 19 | 150 or | 149 43 | 149 24 | 149 05 | 148 46 | 148 26 40 
30 154 26 | 154 °12°|) 153 57 |-153 41 | 153 26 ) 153 10 | 152 54 | 152 37 | 152 19 | 152 02 | 151 45 | 151 26 30 
40 || 157 12 | 156 156 45 13 3I | 156 17 | 156 03 | 155 48 | 155 33 | 155 18 | 155 02 | 154 46 | 154 29 20 
50 160 00 |' 159 48 | 159 36 | 169 24 | 159 II | 158 58 | 158 45 | 158 32 | 158 18 | 158 04 | 157 50 | 157 35 10 

XI 00 162 49 | 162 38 | 162 28 | 162 17 | 162 06 | 161 55 | 161 44 | 161 32 | 161 20 | 161 08 | 160 55 | 160 42 I 00 
: 10 165 38 | 165 30 |: 165 21 | 165 12 | 165 03 | 164 54.| 164 44 | 164 34 | 164 24 | 164 14 |! 164 03 | 163 52 50 

20 168 29 | 168 23 | 168 15 | 168 08 | 168 of | 167 53 | 167 45 | 167 37 | 167 29 | 167 21 | 167 12 | 167 03 40 
30 I7I 21 |'171 16 | 171 11 | I7I O§ | 171 00 | 170 54 | 170 48 | 170 42 | 170 36 | 170 30 |'170 23 | 170 16 30 
40 || 174 14 |'174 10 |: 174 07 | 174 03 | 173 59 | 173 56 | 173 51 | 173 48 | 173 43 | 173 39 |' 173 35 | 173 30 20 

-XE 50 177 07 |. 177 5 | 177 03 | 177 Of | 177 00 | 176 58 176 56 | 176 54 | 176 52 | 176 49 | 176 47 | 176 45 XIE 10 

' h.m.| h.in.| hom.) hom.| hom.) hom.) hom.| hom.| hom.| h.m.| hom.) h.m. } 
Sunrises. .. 6 00 553| 5 46 § 39 5 32 | 5 25 | 5 18 5 11 5 04 4 56 4 49 4 41 Sun rises, — 
Sun sets . 6 00 6 07 6 14 21 6 28 635} 6 42 6 49 6 56 7:04) 97 12 7 19 Sun sets. 

8 | 
Azimuth . 90 oo | 88 00| 8600 84 oo | 8x 59 | 79 58 7 56 5 SA 3 50 i 46 t 69 at ; 67 34 | Azimuth, - 

In North latitude the azimuth is reckoned from North 
(to Kast when the time is A. M. 
to West when the. time is P. M: ... 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 60°. 

DECLINATION—SAME NAME AS—LATITUDE. 

Dec. 42° | 13° | 14° | 15° | 16° | 17° | 18° | 19° | 20° | 29° | 22° | 23° Dec. 

April. May. June. 

22 25 28 I | 8 | 12 16 | 21 26 I | 10 

, . August. july. 

Apparent 22 19 16 | 12 bs: yin 28 24 Wate a2.) 3 Apparent 
Time. Time. 
A. ™M. October November. | December. P.M. 

. 25 28 31 3 | 10 {| 14 17 | 22 27 i 3 | II 

February. January. 

18 15 12 9 | 2 | 29 | 25 Ste.) 16 io | 2 

he De 2 aioe or or bie , o F o Fr ee ofr ovr Or F re? ° h. m, 

LEE 00 40 37 Ix 00 
10 42 45 50 
20 44 54 40 
390 47 Ol 30 
49 49 08 20 
50 5! 13 10 

Iv 90 53 19 VIL OO 
10 55 23 50 
20 57 28 40 
30 59 32 30 
40 61 35 20 
50 63 38 10 

Vv oo 65 41 VI OO 
10 67 44 50 
20 % 69 47 40 
30 77 32} 7701 | 7631 | 7601) 7530) 7459) 7428) 7357| 73 26| 7254] 7222] 71 50 30 
40 409 | 79 09 zg 38 | 7807] 7737) 7795) 7 76 02| 7531 | 7458| 74 26) 73 53 20 
50 148 {| 81 17 46} 8015] 79 43} 79 12| 78 40 08 | 77 36| 77 03 30} 75 57 10 

VI OO 85 56/} 83 25| 8254| 8222] 8151] 8119] 8046] 8014 9 41 | 79 08 | 78 35 oI VI 00 
10 05 | 85 33 85 02'| 8430) 8358] 83 26] 8253] 82 20 147 | 81 14} 80 40 06 50 
20 88 14 | 87 42 87 10| 8638] 8606) 8534] 85 01 27| 8354) 83 20} 82 46 |. 82 11 40 
3O || 90 24 89 52] 89 20| 8847] 8815| 8742) 87 °9 35 | 8601 | 85 27 | 84 52 84 17 30 
40 92 34 | 9202] 91 30/ 9057] 9025] 8951} 89 18| 88 44| 8810} 87 35} ,87 00 24 20 
5O || 04 45| 9413| 9341 | 93 08| 9235] 9202] 91 28| 9054) 9019) 89 44 | 8909] 88 33 10 

VEE OO || 96 57/| 96 25 53 | 95 20] 94 47| 9413] 9339] 93°95] 9230| 9155} 91 19} 90 42 Vv 00 
10 || 99 11 | 98 39 QB 06 97 33 | 9700} 96 26/ 9552] 95 17| 9442] 9406} 93 30| 92 54 50 
20 || ror 26 | 100 53 | 100 2t| 99 48] 99 14| 98 40 06 | 97 31 | 9656] y6 20!] 95 43 95 06 40 
3O || 103 42 | 103 10 | 102 37 | 102 04 | 101 30 | 100 56 | 100 22 | 99 47] 99 IT | 9835] 97 97 21 30 
40 105 59 | 105 27 | 104 55 | 104 22 | 103 48 | I03 14 | 102 39 | 102, 04 | IOI Ioo 52 | 100 15 | 99 38 20 
50 || 108 19 | 107 47 | 107 14 | 106 41 | 106 I05 34 | 104 59 | 104 24 | 103 48 | 103 12 | 102 35 | IOI 57 10 

Vink 00 T10 40 | t10 08 | 109 36 | 109 03 | 108 30 | 107 56 | 107 21 | 106 46 | 106 ro | 105 34 | To4 56 | 104 18 iv oo 
10 || 113 04 | 112 32 | 112 00 II 27 | 110 54 | I10 20 | 10g 45 | Iog Io | 108 34 | 107 58 | 107 20 | 306 42 50 
20 || 115 29/| 114 58 | 114 26 | 113 53 | 113 20 | 112 46 | 112 12 | III 37 | III OF | I10 25 | 109 47 | 109 09 oO 
30 117 57 | 117 26.| 116 54 | 116 22 49‘) II5 15 | 114 41 | 114 07 | 113 31 | 112 112 17 | I1I 39 0 
40 || 120 27 | 119 57 | 119 25 | 118 53 21 | 117 48 | 117 14 | 116 40 | 116 04 | 115 114 51 | 114 13 20 
50 || 123 00 | 122 30 | 121 59 | 121 28 | 120 56 | 120 23 | 119 49 | 119 15 | 118 4o | 118 04 | 117 27 | 116 50 10 

x 00 | 1% 36 | 125 06 | 124 36 | 124 05 33 | 123 OI | 122 28 | 121 54 | 121 Ig | 120 120 08 | I19 30 Iik 00 
10 || 128 14} 127 45 | 127 15 | 126 45 14 | 125 42 | 125 Io | 124 37 | 124 03 | 12 122 52 | 122 15 50 
20 || 130 55 | 130 27 | 129 129 29 59 | 128 28 | 127 56 | 127 23 | 126 50 | 126 16 | 125 4o | 125 04 40 
3O || 133 39 | 133 12 | 132 44 | 132 15 | 131 46 | 131 16 | 130 130 14 | 129 41 | 129 07 | 128 33 | 127 57 30 
40 ||| 136 26 | 136 00 | 135 33 | 135 05 | 134 37 | 134 08 | I 133 08 | 132 36 | 132 03 | 131 30 | 130 20 
50 139 16 | 138 51 | 138 26 | 137 59 | 137 32 | 137 04 | 136 35 | 136 06 | 135 35 | 135 04 | 134 31 | 133 10 

X OO || 142 10 | mI 46 | 141 21 | 140 56 | 140 30 | 140 04 | 139 36 | 139 08 | 138 39 | 138 09 | 137 37 | 137 05 Ir 00 
10 145 06 | 144 43 | 144 20 | 143 57 | 143 32 | 143 07 | 142 41 | 142 14 | 141 46 | 141 18 | 140 140 17 50 
20 05 | 147-44 | 147 23 | 147 00 | 146 37 | 146 14 | 145 49 | 145 24 | 144 58 | 144 31 | 144 03 143 % 40 
3O || 151 07 | 150-48 | 150 28 | 150. 149 46 | 149 24 | 149 02,| 148 38 | 148 14 | 147 49 | 147 23 | 1 30 
40 ||| 154 12 | 153 54 | 153 36] 153 18 | 152 58 | 152 38 | 152 18 | 151 56 | I5I 34 | I5I II | 150 150 23 20 

50 || 157 19 | 157 03 | 156 47 | 156 31 | 156 13 | 155 56 | 155 37 | 155 18 | 154 58 | 154 37 | 154 16 | 153 54 10 

XI OO 160 160 15 | 160 or | 159 47 | I59 3I | 159 16 | 159 00 | 158 43 | 158 25 | 158 07 | 157 49 | 157 1 00 
10 || 163 41 | 163 163 17 | 163 05 | 162 52 | 162 39 | 162 25! 162 Ir | 161 56 | 161 41 | 161 25 | 161 3 50 
20 166 54 | 166 45 | 166 35 | 166 25 | 166 15 | 166 04 | 165 53 | 165 41 | 165 29 | 165 17 | 165 04 | 164 50 40 
30 || 170 09 | 170 02 | 169 55 | 169 47 | 169 39 | 169 31 | 169-23 | 169 14 | 169 05 | 168 55 | 168 45 | 168 35 30 
40 173 25 | 173 21'| 173 16 | 173 I1 06 | 173 90 | 172 54 | 172 48 | 172 42 | 172 36 | 172 29 | 172 22 | 20 

XE 50 176 43 | 176 40'| 176 38 | 176 35 32 | 176 30 | 176 27 | 176 24 | 176 21 | 176 18 | 176 14 | 176 I | XII 10 

: . h.m.| hem.| him. | hom. | hom. | hom. | hom. | hom. | hom. | hom. | hom. | hom. | 
un rises . 4 4 26 418 4 09 oI 52 3 43 34 3 24 13 02 2 51 || Sun rises. 

Sun sets . 7a 7 34 7 42 7 51 59 3 3s 8 17 3 3 8 36 47 33 9 09 | Sun sets. 
; 

Asimuth. | 6%) Gib) Ga] BH) SS) Hw) SH) 4) Bo) 4) 24) BH) acimom 

In South latitude the azimuth is reckoned from South { 
to East when the time is A. M. 
to West when the time is P. M. 
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TRUE BEARING OR AZIMUTH. 

LATITUDE 61°. 
DECLINATION—SAME NAME AS—LATITUDE. 

Dee. 0° | Se) Me.) Re) 4°.) Shee ee me po. | Mee eas Dee. 

March. April. 

ar | 23 | 26 28 ai So tan eee Ae 3S | 16 | 19 

September. y August. 

Apparent 23 | ar | 18 16 13. | 10 | as | 2 30 | 2 | 25 Apparent 
Time. 

: Time.” 

A. Mi. September. : October. P.M. 
23 | 26 | 28 I 4 ole SH ang | zm | 14 | 17 | 19 | 22 ; 

March February. : 

ar | 18 | 16 13 Ir | 8 Gre] 3 | I 26 | 23. | 20 

h. my or ". Woe g Oo r Pee o ? olf ° o S; of Mee o fr } Or F h,. mm. 

af 

40 re 67 17. 20 
50 69,28. 10 

Vv oo 71 38 VII 00 
10 73, 48 i 50 
20 75. 58. 40 
30 78 08 30 
40 80°17 20 
50 82, 27 10 

vi oOo 84. 37 VI 00 
10 86 47°, 50 

#8 a 48 gi 0g 
40 93° 21° 20 
50 95 34 10 

Vii oO 97 47 Vv oo 
10 100 02 ' 560 
20 102 18 40 
30 104 35 30 
40 106 54 20 
50 | é 10g 14 ‘ 10 

WELT OO || 116 48 | 116 21 | 115 54 | IIS 26 | 114 59 | 114 31 | 114 03 | 113 34 | 113 05 | 112 36 | 112 06 | IIT 37 Iv 00 
* 10 || 119 08 | 118 gr | 118 34 | 117 48 | 117 20 | 116 53.| 116 25 | 115 57 | 115 28 | 114 59 | 114 30] II Or ' §0 

20 121,29 | 121 93 | 12037 | 120 10 | 119 44 | IIg9 17 | 118 49 | 118 22 | 117 53 | 117 25 | 116 56 | 116 27° 40 
30 123 52 | 123 27 | 123 OF | 122 35 | 122 09 | 121 42 | 121 15,| 120 48 | 120 20,| 119 §2'| 119. 24 | 118 55. 30 
40 126 17 125 52 | 125 27,| 125 Of | 124 35.| 124 09 | 123 43 | 123 16 | 122 49 | 122 22 | rar I2I 25 20 
50 128 43 | 128 18 || 127 54.| 127,29 || 127 04 | 126 39 | 126 13 | 125 47 | 125. 20°] 124 53 | 124° 123 58 10 

1x 00 131 Io | 130. 47,| 130 23 | 129 §9 | 129 35 | 129 10 | 128 45 | 128.19 | 127 53 | 127, 27 | 127.00 | 126.33 . I 00 
10 133 40.| 133 17 |. 13254 | 132 31 | 132 07 | 131 43 | 131 19,] 130 54] 130 29 | 130.04,] 129 37,| 129 II 50 
20 136 Ir | 135 49 | 135 27,| 135 05 | 134 42 | 134 19 | 133.55 | 133.31 | 133 07 | 132.42 | 132 17 | 130 5I " 40 

3O || 138 44 | 138 23.,| 138 02 | 137 41 | 137 19 | 136 57.) 136, 136.11 | 135. 47,| 135 23 | 134.59 | 134’ i: 30 
40 || 141, 19 | 140 59 |. "140 140. 1g 139 57 | 139 36. 139.15 | 138 53,| 138 30°] 13807 | 137 44.) 137 20° ' 20 
50 143. 56.| 143 37 | 143 18'| 142 58 | 142 38 142 18 | 141 14 37 | 141 15") 140. 53:| 140 31'| 140. 08 10 

x OO 146 34 | 146 16 | 145 $8 | 145 40 | 145 21,| 145 02 | 144 42 | 144 22 | 144 03.| 143 42] 143 21 | 142 59. Ii 00 
10 149: 14.\|. 148. 148 41 | 148 24 | 148 06 | 147 48\| 147 30 | 147 12'| 146 53 | 14633") 14 13 145 53 | 50 
20 I51 56'] 151 4t'| 151 25 |-15I 09 || 150 53 | 150 36'| 150 19°] 150 02 | 149 45 || 149 27°] 149 148 49° 40 
30 154° 39..|. 154.25 |/154 11 || 153 57 | 153 42. 153.27, 153 II] 152.55 | 152 39'] 152.22 | 152°05.| 151 30 
40 || 157 24 | 157: 12']156 59 | 156 46 | 156 32'| 156 18'| 156 04] 155 50 | 155 36] 155 21 | 15505 | 154 49 20 
50 || 160 11° 159°59 |. 159 48'| 159.36 | 159/24. |-159 12 | 159 90.| 158 '47 138 34.| 158 21 | 158.07") 157 53 10 

XE OO 162 58 | 162 48 | 162 38.| 162 28 | 162 18 | 162 07 | 161,57 | 161 46 | 161 161 23 161 I1,| 160 I 00 
10 165.47 '| 165 38 '| 165 30'| 165 22 | 165 13 | 165 04 '| 164 55 ‘| 164 46 | 164 38 164. ; 164 16 | 164 05, 5 ' 560 
20 168 36. 168. 39. 168.23, | 168 16 | I 9, 168 02.| 167 54 | 167,46 | 167 38 | 167,31 | 167 23.) 167 'X5. 40 
30 171, 26.4, 17%, 2%: | 171 16; 171 11 | 171 I7I 00:| 170 55,|.170.49 | 170 43 | 170,37 | £70.31] 170,25 ; 30 
40 || 174 17\|,174, 14']'174. 11.| 174 07 | 174 04 | 174 00 | 173 56 | 173 52 |.173 48,| 173.44 | 173 40 | 173., Oh 20 

XE. 50 | 177 09,| 177 07,|'177,05 | 177 3 | 177 62.| 177 00 176 58.| 176 176, 54 | 176, 52,| 176,'50: | 176 2 _ Xr 10 

f h.m.| h.m.| him,| hom.| h.m.| him. h.m.| him. | hom. | him. | h.m, | h. m. : 
Sunrises... . 6 00 5 53 5 46 5. 39 5 31 5 23 5 16 09. 5,01 4: 4, 46 4 38 || Sunrises. 
Sun sets .. 600| 607) 614 ) 21 6,29} 637.) 6.44} 51 659) 7¢ 7%4| 7,22'|| ‘Sunsets. 0. 

. ou o 4 o 4 o 4 oi ‘ °o 4 ° Bey, ° o4 eS |e ees 
Azimuth . . 90,00} 87 53} 8552 | 83 48.| 8144‘) 79.39} 77 33,| 75.26,| 73,19'| 7h.7'| 69,00'| 66,49") Azimuth... 

In North latitude'the azimuth is r 
“be 

eckoned from North { 
-_, {to East when the time is A. M. 

to: West-when the time is PM. 
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TRUE BEARING OR AZIMUTH. 

- LATITUDE 61°. 

DECLINATION—SAME NAME AS—LATITUDE. 

: = 

Dec. a2° | 13° | 14° | 15° | 16° | 17° | 28° | 19° | 20° | 29° | 22° | 23° + Dec. 

April. May. June. 

22 | 25 | 28 I | 5 | 8 | 12 | 16 | 2m | 26 I | Io 

August. | ; july. 

Apparent 22 | 19 "SSE age Ps en Ge el (ae | ae | 4 | 9 | 2 1-3 Apparent 
Time. : Time. 

October. November. December. A. Mi. P.M. 
25 | 28 31 3 | 6 | 10 | 14 17 | 22 27 3 | II 

February. January. 

18 | 15 12 | 9 Shai 8 co Ta Wea i | 16 | 10 | 2 

hh. m,. °o.; Oo? or o 7 oy or o 7 Oo or o7 o 7 on the vive 
oe US Sesotho is Cae) ce] ae SE VSre! RR SER MORENO Fer yreet oy yc r eal fr pe soy al he A 38 27 10 

ill 00 40 38 IX 00 
10 42 47 50 
20 44 56 40 
30 47 04 30 
40 49 II 20 
50 51 18 10 

iv oo Se Aig ic REAM A RSA oe 56 21 | 5556] 5531 | 5506] 5440] 5415; 5350] 53 24 VIII OO 
vt poll Be ood OR eae Bee ee 58 | 5812] 5806) 57 40| 5714] 5648] 5622] 55 56| 55 30 50 
| SRS ee ee 61 35 | 61 08 | 6042] 6015] 5949] 59 22] 5856] 58 29 02 | 57 35 40 
oT Je | ero 64 12 | 63 45| 63 18| 6251 | 6224] 6157! 61 30| 61 02] 6035] 6007] 59 40 30 
40 66 50| 66 22} 6555 | 65 28| 6500] 64 33) 6405) 6337| 6309] 6241] 6213] 61 45 20 
50 69 00} 68 32 05 | 67 37| 6709| 66 41| 6612| 65 44| 65 16| 64 47] 6418] 63 49 10 

Vv oo 7110} 7042) 7014} 649 45| 6917] 68 48} 68 20| 6751} 67 22] 6653] 6623} 65 54 Vil OO 
10 73 20) 7251 72 22| 71 54] 71 25| 7056| 7027| 6957| 69 27] 6858] 68 28| 67 58 50 
20 75 29| 7500] 7431 | 7402] 7333| 7303| 7234] 72.04| 71 34| 7104] 7033] 70 02 40 
30 77 77 76 39 7610} 7540 | 7511 | 7441! 7410} 73 40} 7309] 72 72 07 30 
40 79 48} 7918) 78 48| 7818) 77 48| 7718 | 7648| 7617| 75 46| 7515| 7443] 74 12 20 
50 81 57| 81 27| 8057] 8027] 7957] 79 26| 7855| 78 24| 7753| 7721] 76.49] 7617 10 

vi oo 07 | 83 37| 83.06] 8236] 8205] 81 34] 8103} 8031] 7959] 79 27 Ss 55 | 78 22 vi oo 
10 17| 8547! 85 16| 8445! 8414] 83 43] 83 11] 8239] 8207] 81 35 2 02} 80 28 50 
20 88 27 | 8757] 87.26| 8655| 8624] 8552] 85 20| 84 48/ 8415 |. 83 42} 8309} 82 35 40 
30 || 99 39} 90 89 37 | 8906} 88 34 | 8802] 87 30| 8657] 86 24] 8551! 8517] 84 43 30 
40 || 9250] 9219] 91 48] 9117] 9045] 9013] 89 40| 8907] 88 34 or | 87 27-| 86 52 20 
50 95 03 | 94 32] 94 01 | 93 29] 9257] 9225] 9152] 91 19| 9045] 9011] 89 37! 89 02 10 

WHE OO || 9716] 9645) 9614] 95 42] 9510] 9438] 9407] 9334| 9258} 9223] 91 48| 91 13 Vv 00 
10 || 9931] 9900] 98 29} 9757| 97 25| 9652] 9619] 95 45| 95 11 | 9437) 9402] 93 50 
20 IOI 47 | or 16 | 100 44 | 100 12] 99 40| 9907] 98 34 00 | 97 26/ 9652] 9616] 95 40 40 
30 104 04 | 103 33 | 103 02 | 102 30 | ror 58} Io 25 | 100 54 | 10017 | 99 42| 99 08] 98 33] 97 57 30 
40 106 23 | 105 52 | 105 21 | 104 49 | 104 17 | 103 44 | 103 10 | 102 36 | 102 02 | I0r 27 | 100 51 | roo I5 20 
50 108 44 | 108 13 | 107 42 | 107 10 | 106 37 | 106 05 | 105 31 | 104 57 | 104 23 | 103 48 | 103 12 | 102 35 10 

VEEL OO | 111 06 | 110 36 | 110 04 | 109 33 | I09 00 | 108 28 | 107 54 | 107 20 | 106 46 | 106 11 | 105 35 | 104 58 Iv 
10 || 113 31 | 113 00 | 112 29 | 111 57 | 111 25 | 110 53 | 110 20] 109 46 | 109 11 | 108 36 | 108 00 | 107 23 50 
20 II5 57 | 115 27 | 114 56 | 114 25 | 113 53 | 113 20 | 112 47 | 112 14 | III 39 | II 04 | 110 28 | 109 52 40 
30 118 25 | 117 55 | 117 25 | 116 54 | 116 22 | 115 50 | 115 17 | 114 44 | 114 IO | 113 35 | 112 59 | 112 23 30 
40 120 56 | 120 27 | 119 57 | 119 26 | 118 55 | 118 23 | 117 51 | 117 17 | 116 43 | 116 09 | 115 33 | 114 57 20 
50 123 30 | 123 of | 122 31 | 122 Of | 121 30 | 120 59 | 120 27 | 119 54 | 119 20 | 118 46 | 118 II | 117 35 10 

1x 00 126 05 | 125 37 | 125 08 | 124 39 | 124 08 | 123 38 | 123 06 | 122 34 | 122 or | 121 27 | 120 52 | 120 16 lili 00 
10 128 44 | 128 16 | 127 48 | 127 19 | 126 49 | 126 I9 | 125 48 | 125 17 | 124 44 | 124 11 | 123 36 | 123 oF 50 
20 I3I 25 | 130 58 | 130 30 | 130 02 | 129 33 | 129°04 | 128 34 | 128 03 | 127 31 | 126 58 | 126 25 | 125 50 40 
30 134 09 | 133 43 | 133 16 | 132 4 132 21 | 131 52 | 131 23 | 130 53 | 130 22 | 129 50 | 129 17 | 128 43 30 
40 136 55 | 136 30 | 136 135 135 It | 134 44 | 134 16] 133 133 16 | 132 45 | 132 13 | 131 41 20 
50 || 139 45 | 139 21 | 138 138 31 | 138 05 | 137 39 | 137 12 | 136 44 | 136 15 | 135 45 | 135 14 | 134 42 10 

xX oO 142 37 | 142 14 | I4I 51 | 141 27 | 141 02 | 140 37 | 140 11 | 139 45 | 139 17 | 138 49 | 138 19 | 137 49 Il 00 
10 145 32 | 145 IL | 144 49 | 144 26 | 144 03 | 143 40 | 143 15 | 142 49 | 142 23 | 141 56 | 141 28 | 140 59 50 
20 148 30 | 148 10 | 147 50 | 147 29 | 147 08 | 146 45 | 146 22 | 145 145 33 | 145 08 | 144 42 | 144 14 40 
3O || 151 30 | 151 12 | 150 53 | 150 34 | 150 I4 | 149 53 | 149 32 | 149 I0 | 148 47 | 148 24 | 147 59 | 147 34 30 
40 154 33 | 154 17 | 154 00 | 153 42 | 153 24 | 153 05 | 152 45 | 152 25 | 152 04 | I5I 43 | 151 21 | 150 58 20 
50 157 39 | 157 23 | 157 08 | 156 53 | 156 36 | 156 20 | 156 02 | 155 44 | 155 25 | 155 154 46 | 154 26 10 

XI 160 46 | 160 160 20 | 160 06 | 159 52 | 159 37 | 159 22 | 159 06 | 158 50 | 158 33 | 158 15 | 157 57 1 00 
10 163 163 44 | 163 33 | 163 21 | 163 09 | 162 57 | 162 44 | 162 31 | 162 17 | 162 03 | 161 48 | 161 32 50 
20 167 oe 166 57 | 166 48 | 166 39 | 166 29 | 166 Ig | 166 08 | 165 58 | 165 46 | 165 35 | 165 23 | 165 Io 40 
30 || 170 18 | 170 12 | 170 05 | 169 169 50 | 169 43 | 169 34 | 169 26 | 1€9 18 | 169 09 | 169 00 | 168 50 -30 
40 173 32 | 173 27 | 173 22 | 173 17 | 173 12 | 173 08 | 173 02 | 172 57 | 172 51 | 172 45 | 172 39 | 172 32 20 

XI 50 | 176 46 | 176 43 | 176 41 | 176 39 | 176 36 | 176 34 | 176 34 | 176 28 | 176 25 | 176 22 | 176 19 | 176 16 XII 10 

him. .m.| h.m.| him.) him.) him.| him.) him. him.) him.) hom.) him. 
Sun rises, 4 30 4 22 4 13 4 04 3 55 3 46 3 36 3 26 3 16 3 05 2 53 2 40 Sun rises. 
Sun sets . 7 30 38 | 747] 756 o5| 814] 824] 8 34 44) 855|] 9097) 920}| Sun sets, 

Oo 4 ° od ° os Oo 4 ° ‘ o 4 ‘ o 4 ° = pr 
Azimuth . 64 36 | 6221 | 6004| 5743] 55 21} 5255] 5024] 4749] 45 08| 42 20] 39 24/ 3618 | Azimuth, 

to East when the time is A. M. In South latitude the azimuth is reckoned from South ie West. when the titie is P. M. 
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